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SULPHONAMIDE DERIVATIVES AND THEIR USE 
AS TACE INHIBITORS 

[0001] The present invention relates to compounds useful 
in the inhibition of metalloproteinases and in particular to 
pharmaceutical compositions comprising these, as Well as 
their use. 

[0002] The compounds of this invention are inhibitors of 
one or more metalloproteinase enZymes and are particularly 

effective as inhibitors of TNF-ot (Tumour Necrosis Factor 
ot) production. Metalloproteinases are a superfamily of 
proteinases (enzymes) Whose numbers in recent years have 
increased dramatically. Based on structural and functional 
considerations these enZymes have been classi?ed into fami 
lies and subfamilies as described in N. M. Hooper (1994) 
FEBS Letters 354:1-6. Examples of metalloproteinases 
include the matrix metalloproteinases (MMP) such as the 
collagenases (MMP1, MMP8, MMP13), the gelatinases (2, 
MMP9), the stromelysins (MMP3, MMP10, MMP11), 
matrilysin (MMP7), metalloelastase (MMP12), enamelysin 
(MMP19), the MT-MMPs (MMP14, MMP15, MMP16, 
MMP17); the reprolysin or adamalysin or MDC family 
Which includes the secretases and sheddases such as TNF-ot 
converting enZymes (ADAM10 and TACE); the ADAM-TS 
family (for example ADAM-TS1 and ADAM-TS4); the 
astacin family Which include enZymes such as procollagen 
processing proteinase (PCP); and other metalloproteinases 
such as the endothelin converting enZyme family and the 
angiotensin converting enZyme family. 

[0003] Metalloproteinases are believed to be important in 
a plethora of physiological disease processes that involve 
tissue remodelling such as embryonic development, bone 
formation and uterine remodelling during menstruation. 
This is based on the ability of the metalloproteinases to 
cleave a broad range of matrix substrates such as collagen, 
proteoglycan and ?bronectin. Metalloproteinases are also 
believed to be important in the processing, or secretion, of 
biologically important cell mediators, such as tumour necro 
sis factor-ot (TNF-ot); and the post translational proteolysis 
processing, or shedding, of biologically important mem 
brane proteins, such as the loW af?nity IgE receptor CD23 
(for a more complete list see N. M. Hooper et al., (1997) 
Biochem J. 321:265-279). 

[0004] Metalloproteinases have been associated With 
many disease conditions. Inhibition of the activity of one or 
more metalloproteinases may Well be of bene?t in these 
disease conditions, for example: various in?ammatory and 
allergic diseases such as, in?ammation of the joint (espe 
cially rheumatoid arthritis, osteoarthritis and gout), in?am 
mation of the gastro-intestinal tract (especially in?ammatory 
boWel disease, ulcerative colitis and gastritis), in?ammation 
of the skin (especially psoriasis, ecZema and dermatitis); in 
tumour metastasis or invasion; in disease associated With 
uncontrolled degradation of the extracellular matrix such as 
osteoarthritis; in bone resorptive disease (such as osteoporo 
sis and Paget’s disease); in diseases associated With aberrant 
angiogenesis; the enhanced collagen remodelling associated 
With diabetes, periodontal disease (such as gingivitis), cor 
neal ulceration, ulceration of the skin, post-operative con 
ditions (such as colonic anastomosis) and dermal Wound 
healing; demyelinating diseases of the central and peripheral 
nervous systems (such as multiple sclerosis); AlZheimer’s 
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disease; and extracellular matrix remodelling observed in 
cardiovascular diseases such as restenosis and atheroscel 
erosis. 

[0005] A number of metalloproteinase inhibitors are 
knoWn; different classes of compounds may have different 
degrees of potency and selectivity for inhibiting various 
metalloproteinases. We have discovered a class of com 
pounds that are inhibitors of metalloproteinases and are of 
particular interest in inhibiting TACE. The compounds of 
this invention have bene?cial potency and/or pharmacoki 
netic properties. 

[0006] TACE (also knoWn as ADAM17) Which has been 
isolated and cloned [R. A. Black et al. (1997) Nature 
385:729-733; M. L. Moss et al. (1997) Nature 385:733-736] 
is a member of the admalysin family of metalloproteins. 
TACE has been shoWn to be responsible for the cleavage of 
pro-TNF-ot, a 26 kDa membrane bound protein to release 17 
kDa biologically active soluble TNF-ot. [Schlondorff et al. 
(2000) Biochem. J. 347: 131-138]. TACE mRNA is found in 
most tissues, hoWever TNF-ot is produced primarily by 
activated monocytes, macrophages and T lymphocytes. 
TNF-ot has been implicated in a Wide range of pro-in?am 
matory biological processes including induction of adhesion 
molecules and chemokines to promote cell traf?cking, 
induction of matrix destroying enZymes, activation of ?bro 
blasts to produce prostaglandins and activation of the 
immune system [AggarWal et al (1996) Eur. Cytokine NetW. 
7: 93-124]. Clinical use of the anti-TNF-ot biologicals has 
shoWn TNF-ot to play an important role in a range of 
in?ammatory diseases including rheumatoid arthritis, 
Crohn’s disease and psoriasis [Onrust et al (1998) Biodrugs 
10: 397-422, Jarvis et al (1999) Drugs 57:945-964]. TACE 
activity has also been implicated in the shedding of other 
membrane bound proteins including TGFot, p75 & p55 TNF 
receptors, L-selectin and amyloid precursor protein [Black 
(2002) Int. J. Biochem. Cell Biol. 34: 1-5]. The biology of 
TACE inhibition has recently been revieWed and shoWs 
TACE to have a central role in TNF-ot production and 
selective TACE inhibitors to have equal, and possibly 
greater, ef?cacy in the collagen induced arthritis model of 
RA than strategies that directly neutralise TNF-ot[NeWton et 
al (2001) Ann. Rheum. Dis. 60: iii25-iii32]. 

[0007] A TACE inhibitor might therefore be expected to 
shoW ef?cacy in all disease Where TNF-ot has been impli 
cated including, but not limited to, in?ammatory diseases 
including rheumatoid arthritis and psoriasis, autoimmune 
diseases, allergic/atopic diseases, transplant rejection and 
graft versus host disease, cardiovascular disease, reperfusion 
injury, malignancy and other proliferative diseases. ATACE 
inhibitor might also shoW efficacy in a respiratory disorder 
such as asthma or COPD. 

[0008] Metalloproteinase inhibitors are knoWn in the art. 
WO 02/096426 discloses hydantoin derivatives that are 
useful as inhibitors of metalloproteinases, TACE, aggreca 
nase or combinations thereof. The compounds disclosed 
therein comprises a hydantoin group and a phenyl group 
connected by a linking portion Which differ from the present 
invention With regard to the linking portion. WO 02/074751 
discloses compounds useful in the inhibition of metallopro 
teinases and in particular 1-(4-methyl-3,S-dioxoimidazoli 
din-4-yl)-N-[4-(4-chlorophenoxy)phenyl]methanesulphona 
mide Which has been speci?cally disclaimed herein. The 
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compounds of WO 02/074751 are particularly active against 
MMP12. WO 02/074750 also discloses metalloproteinase 
inhibitors. 

[0009] We are able to provide compounds that have met 
alloproteinase inhibitory activity, and are in particular 
inhibitors of TACE (ADAM17). 

[0010] According to the ?rst aspect of the present inven 
tion there is provided a compound of formula (I), a phar 
maceutically acceptable salt or in vivo hydrolysable ester 
thereof: 

formula (I) 

Y2 

R3 R4 ZXNH 
V\W 

“ R7 Y1 

[0011] Wherein: 

[0012] Y1 and Y2 are independently O or S; 

[0013] Z is NR8, O or S; 

[0014] n is 0 or 1; 

[0015] W is NR1, CR1R2 or a bond; 

[0016] v is C(=O), NR15C(=O), NR15SO2, so2 or a 
group of formula (A): 

formula (A) 

[0017] Where the group of formula (A) is bonded through 
nitrogen to W of formula (I) and through carbon * to phenyl 
of formula (I); 

[0018] t is 0 or 1; 

[0019] B is a group selected from aryl, heteroaryl and 
heterocyclyl Where each group is optionally substituted 
by one or more groups independently selected from 
nitro, tri?uoromethyl, tri?uoromethoXy, halo, cyano, 
C1_4alkyl (optionally substituted by R9 or one or more 
halo), C2_4alkenyl (optionally substituted by halo or 
R9), C2_4alkynyl (optionally substituted by halo or R9), 
C3_6cycloalkyl (optionally substituted by R9 or one or 
more halo), C5_6cycloalkenyl (optionally substituted by 
halo or R9), aryl (optionally substituted by halo or 
C1_4alkyl), heteroaryl (optionally substituted by halo or 
C1_4alkyl), heterocyclyl (optionally substituted by 
C1_4alkyl), —SRU, —SORU, —SO2R11, 
—SO2NR9R10, —NR9SO2R11, —NHCONR9R1O, 
—ORQ, —NRgRlo, —CONRQR1O and —NR9COR1O; 
or B is C2_4alkenyl or C2_4alkynyl, each being option 
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ally substituted by a group selected from C1_4alkyl, 
C3_6cycloalkyl, aryl, heteroaryl and heterocyclyl 
Whereby this group is optionally substituted by one or 
more halo, nitro, cyano, tri?uoromethyl, tri?uo 
romethoXy, —CONHR9, —CONR9R1O, —SO2R11, 
—SO2NR9R10, —NR9SO2R11, C1_4alkyl and 
C1_4alkoXy; With the provisos that: 

[0020] When V is a group of formula (A), C(=O), 
NR15C(=O) or NR15SO2; or When V is SO2 and n is 
1 and W is NR1, CR1R2 or a bond; or When V is SO2 
and n is 0 and W is CR1R2; then B is a group selected 
from aryl, heteroaryl and heterocyclyl Where each 
group is optionally substituted by one or more groups 
independently selected from nitro, tri?uoromethyl, tri 
?uoromethoXy, halo, cyano, C1_4alkyl (optionally sub 
stituted by R9 or one or more halo), C2_4alkenyl 
(optionally substituted by halo or R9), C2_4alkynyl 
(optionally substituted by halo or R9), C3_6cycloalkyl 
(optionally substituted by R9 or one or more halo), 
C5_6cycloalkenyl (optionally substituted by halo or R9), 
aryl (optionally substituted by halo or C1_4alkyl), het 
eroaryl (optionally substituted by halo or C1_4alkyl), 
heterocyclyl (optionally substituted by C1_4alkyl), 
—SRn, —SORn, —SO2R11, —SO2NR9R10, 
—NR9SO92R11, —NHCONR9R1O, —ORQ, —NRgRlo, 
—CONR R10 and —NR9COR1O; or B is C2_4alkenyl or 
C2_4alkynyl, each being optionally substituted by a 
group selected from C1_4alkyl, C3_6cycloalkyl, aryl, 
heteroaryl, heterocyclyl Whereby this group is option 
ally substituted by one or more halo, nitro, cyano, 
tri?uoromethyl, tri?uoromethoXy, —CONHR9, 
—CONR9R1O, —SO2R11, —SO2NR9R10, 
—NR9SO2R11, C1_4alkyl and C1_4alkoXy; and 

[0021] When V is SO2 and n is 0 and W is NR1 or a 
bond; then B is a group selected from bicyclic aryl, 
bicyclic heteroaryl and bicyclic heterocyclyl, Where 
each group is optionally substituted by one or more 
groups independently selected from nitro, tri?uorom 
ethyl, tri?uoromethoXy, halo, cyano, C1_4alkyl (option 
ally substituted by R9 or one or more halo), C2_4alkenyl 
(optionally substituted by halo or R9), C2_4alkynyl 
(optionally substituted by halo or R9), C3_6cycloalkyl 
(optionally substituted by R9 or one or more halo), 
C5_6cycloalkenyl (optionally substituted by halo or R9), 
aryl (optionally substituted by halo or C1_4alkyl), het 
eroaryl (optionally substituted by halo or C1_4alkyl), 
heterocyclyl (optionally substituted by C1_4alkyl), 
—SRn, —SORn, —SO2R11, —SO2NR9R10, 
—NR9SO92R11, —NHCONR9R1O, —ORQ, —NRgRlo, 
—CONR R10 and —NR9COR1O; or B is C2_4alkenyl or 
C2_4alkynyl, each being optionally substituted by a 
group selected from C1_4alkyl, C3_6cycloalkyl, aryl, 
heteroaryl, heterocyclyl Whereby this group is option 
ally substituted by one or more halo, nitro, cyano, 
tri?uoromethyl, tri?uoromethoXy, —CONHR9, 
—CONR9R1O, —SO2R11, —SO2NR9R10, 
—NR9SO2R11, C1_4alkyl and C1_4alkoXy; 

[0022] R1 and R2 are independently hydrogen or a group 
selected from C1_6alkyl, C2_6alkenyl, C2_6alkynyl, 
C3_6cycloalkyl and C5_6cycloalkenyl Where the group 
may be optionally substituted by halo, cyano, nitro, 
hydroXy or C1_4alkoXy; 
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[0023] R3, R4, R5 and R6 are independently hydrogen or 
a group selected from C1_6alkyl, C2_6alkenyl, C2_6alky 
nyl, C3_6cycloalkyl, C5_6cycloalkenyl, aryl, heteroaryl 
and heterocyclyl Where the group is optionally substi 
tuted by one or more substituents independently 
selected from halo, nitro, cyano, tri?uorornethyl, trif 
luorornethyloXy, C1_4alkyl, C2_4alkenyl, C2_4alkynyl, 
C3_6cycloalkyl (optionally substituted by one or more 
R17), aryl (optionally substituted by one or more R17), 
heteroaryl (optionally substituted by one or more R17), 
heterocyclyl, —OR18, —SR19, —SOR19, —SOR19, 
—COR19, —CO2R18, CONR18R2O, —NR16COR18, 
—SO2NR18R2O and —NR16SO2R19; 

[0024] or R1 and R3 together With the nitrogen or carbon 
and carbon to Which they are respectively attached 
form a saturated 3-7-rnernbered ring optionally con 
taining 1 or 2 heteroatorns groups selected from NH, O, 
S, SO and SO2 Where the ring is optionally substituted 
on carbon or nitrogen by one or more C1_4alkyl; 

[0025] or R3 and R4 together form a saturated 3- to 
7-rnernbered ring optionally containing a heteroatorn 
group selected from NH, O, S, SO and SO2 Where the 
ring is optionally substituted on carbon or nitrogen by 
one or more C1_4alkyl; 

[0026] or R3 and R5 together With the carbon atoms to 
Which they are attached form a saturated 3- to 7-rnern 
bered ring optionally containing a heteroatorn group 
selected from NH, O, S, SO and SO2 Where the ring is 
optionally substituted on carbon or nitrogen by one or 
more C1_4alkyl; 

[0027] or R5 and R6 together form a saturated 3- to 
7-rnernbered ring optionally containing a heteroatorn 
group selected from NH, O, S, SO and SO2 Where the 
ring is optionally substituted on carbon or nitrogen by 
one or more C1_4alkyl; 

[0028] R7 is hydrogen or a group selected from 
C1_6alkyl, C2_6alkenyl, C2_6alkynyl, heteroalkyl, 
C3_7cycloalkyl, aryl, heteroaryl or heterocyclyl Where 
the group is optionally substituted by halo, C1_4alkyl, 
C1_4alkoXy, C3_7cycloalkyl, heterocyclyl, aryl, het 
eroaryl and heteroalkyl; and Wherein the group from 
Which R7 may be selected is optionally substituted on 
the group and/or on its optional substituent by one or 
more substituents independently selected from halo, 
cyano, C1_4alkyl, nitro, haloC1_4alkyl, heteroalkyl, aryl, 
heteroaryl, hydroXyC1_4alkyl, C3_7cycloalkyl, hetero 
cyclyl, C1_4alkoXyC1_4alkyl, haloC1_4alkoXyC1_4alkyl, 
carboXyC1_4alkyl, —OR21, —CO2R21, —SR25, 
—SOR25, —SO2R25, —NR21COR22, —CONR21R22 
and —NHCONR21R22 or R3 and R7 together With the 
carbon atoms to Which they are each attached and 
(CRSRG)n form a saturated 5- to 7-rnernbered ring 
optionally containing a heteroatorn group selected from 
NH, O, S, SO and SO2 Where the ring is optionally 
substituted on carbon or nitrogen by one or more 
C1_4alkyl; 

[0029] R8 is selected from hydrogen, C1_6alkyl and 
haloC1_6alkyl; 

[0030] R9 and R10 are independently hydrogen, 
C1_6alkyl or C3_6cycloalkyl; 
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[0031] or R9 and R10 together With the nitrogen to Which 
they are attached form a heterocyclic 4 to 7-rnernbered 
ring; 

[0032] R11 is C1_6alkyl or C3_6cycloalkyl; 

an are in e en ent se ecte rorn 0033 R12 dR13 'dp d ly 1 df 
hydrogen, C1_6alkyl and C3_6cycloalkyl; 

[0034] R14 is hydrogen, —NR23R24 or C1_4alkyl 
(optionally substituted by halo, —OR23 and 
_NR23R24); 

[0035] R6, R23 and R24 are independently hydrogen or 
C1_6alkyl; 

[0036] R17 is selected from halo, C1_6alkyl, C3_6cy 
cloalkyl and C1_6alkoXy; 

[0037] R18 is hydrogen or a group selected from 
C1_6alkyl, C3_6cycloalkyl, C5_6cycloalkenyl, saturated 
heterocyclyl, aryl, heteroaryl, arylC1_4alkyl and het 
eroarylC1_4alkyl Where the group is optionally substi 
tuted by one or more halo; 

[0038] R19 and R25 are independently a group selected 
from C1_6alkyl, C3_6cycloalkyl, C5_6cycloalkenyl, satu 
rated heterocyclyl, aryl, heteroaryl, arylC1_4alkyl and 
heteroarylC1_4alkyl Where the group is optionally sub 
stituted by one or more halo; 

[0039] R20 is hydrogen, C1_6alkyl or C3_6cycloalkyl; 

[0040] or R18 and R20 together With the nitrogen to 
Which they are attached form a heterocyclic 4- to 
7-rnernbered ring; 

[0041] R21 and R22 are independently hydrogen, 
C1_4alkyl, haloC1_4alkyl, aryl, arylC1_4alkyl and ben 
Zoyl. 

[0042] According to a second aspect of the invention there 
is provided a compound of formula (I), a pharrnaceutically 
acceptable salt or in vivo hydrolysable ester thereof Wherein: 

[0043] Y1 and Y2 are independently O or S; 

[0044] Z is NR8, O or S; 

[0045] n is 0; 

[0046] W is NR1 or a bond; 

[0047] V is S02; 

[0048] t is 0 or 1; 

[0049] B is a group selected from aryl, heteroaryl and 
heterocyclyl Where each group is optionally substituted 
by one or more groups independently selected from 
nitro, tri?uorornethyl, tri?uorornethoXy, halo, cyano, 
C1_4alkyl (optionally substituted by R9 or one or more 
halo), C2_4alkenyl (optionally substituted by halo or 
R9), C2_4alkynyl (optionally substituted by halo or R9), 
C3_6cycloalkyl (optionally substituted by R9 or one or 
more halo), C5_6cycloalkenyl (optionally substituted by 
halo or R9), aryl (optionally substituted by halo or 
C1_4alkyl), heteroaryl (optionally substituted by halo or 
C1_4alkyl), heterocyclyl (optionally substituted by 
C1_4alkyl), —SR9, —SOR11, —SO2R9, 
—SO2NR9R10, —NR9SO2R11, —NHCONR9R1O, 
—OR9, —CONR9R1O and —NR9COR1O; or B is 
C2_4alkenyl or C2_4alkynyl, each being optionally sub 
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stituted by a group selected from C1_4alkyl, C3_6cy- [0058] R9 and R10 are independently hydrogen, 
cloalkyl, aryl, heteroaryl, heterocyclyl Whereby this C1_4alkyl or C3_5cycloalkyl; 
gioup 1S opnonany .Subsmuted by one. or more halo’ [0059] or R9 and R10 together With the nitrogen to Which 
Intro’ cyano’ m?uoromethyl’ m?uoromethoxy’ the are attached form a heteroc clic 4 to 7-rnernbered 
—CONHR9, —CONRgRlo, —SO2R11, . y y 
—SOZNRQR1O, —NR9SO2R11, C1_4alkyl and “Us 
C1_4alkoXy; [0060] R11 is C1_4alkyl or C3_5cycloalkyl; 

[0050] Provided that When i is 0 and B is monocyciic [0061] R12 and R13 are independently selected from 
aryl, rnonocyclic heteroaryl or rnonocyclic heterocyclyl hydrogen, C1_4a1ky1 and C3_4CyC1Oa1ky1; 
then the rnonocyclic group that is B is substituted on the 16 _ 
carbon or nitrogen adjacent to the atom to Which the [0062] R is hydrogen or C1-4a1ky1; 

Oxygen is attached, by a group described above; [0063] R17 is selected from halo, C1_4alkyl, C3_5cy 
[0051] R1 is hydrogen or a group selected from cioaikyi and C1-4aik0Xy; 

C1-4a1ky1’ C2-4a1keny1’ C2-4a1kyny1’ C3-5Cy(_:1Oa1ky1and [0064] R18 is hydrogen or a group selected from 
cyclopentenyl Where the group may be optionally sub‘- C1_4a1ky1, C3_5CyC1Oa1kyL csécycloalkenyl, Saturated 
stituted by halo’ cyano’ Intro’ hydroxy or C1-4a1kOXy’ heterocyclyl, aryl, heteroaryl, arylC1_4alkyl and het 

[0052] R3 and R4 are independently hydrogen or a group eroarylC1_4alkyl Where the group is optionally substi 
selected from C1_4alkyl, C2_4alkenyl, C2_4alkynyl, tuted by 0H6 0r IIlOre halo; 
C3_4cycloalkyl, cyclopentenyl, aryl, heteroaryl and het 
erocyclyl Where the group is optionally substituted by 
one or more substituents independently selected from 

halo, nitro, cyano, tri?uorornethyl, tri?uorornethyloXy, 
C1_4alkyl, C2_4alkenyl, C2_4alkynyl, C3_6cycloalkyl 
(optionally substituted by one or more R17), aryl 
(optionally substituted by one or more R17), heteroaryl [0066] R20 is hydrogen, C1_4alkyl or C3_5cycloalkyl; 

. . 17 

Salonallibilgsmutedsgiigone or $53911 )fgtgrclflig [0067] or R18 and R20 together With the nitrogen to 
a — a — a — > 2 a 

_CONR18R2O and _NR16COR18; Which they are attached form a heterocyclic 4- to 
6-rnernbered ring; 

[0068] R21 and R22 are independently hydrogen, 
C1_4alkyl, haloC1_4alkyl, aryl, arylC1_4alkyl and ben 
Zoyl. 

[0065] R19 and R25 are independently a group selected 
from C1_4alkyl, C3_5cycloalkyl, C5_6cycloalkenyl, satu 
rated heterocyclyl, aryl, heteroaryl, arylC1_4alkyl and 
heteroarylC1_4alkyl Where the group is optionally sub 
stituted by one or more halo; 

[0053] or R1 and R3 together With the nitrogen or carbon 
and carbon to Which they are respectively attached 
form a saturated 3-7-rnernbered ring optionally con 
taining 1 or 2 heteroatorns groups selected forrn NH, O, 
5, SO and SO2_Wheie the ring is opiioiiaiiy substituted [0069] In particular the present invention provides a corn 
Oii carbon or nitrogen by one or more C1-4aikyi; pound of formula (IA) or a pharrnaceutically acceptable salt 

[0054] or R3 and R4 together form a saturated 3- to thereof: 
7-rnernbered ring optionally containing a heteroatorn 
group selected from NH, O, S, SO and SO2 Where the 
ring is optionally substituted on carbon or nitrogen by formula (IA) 
one or more C1_4alkyl Y2 

[0055] R7 is hydrogen or a group selected from )k 
C1_4alkyl, heteroalkyl, C3_5cycloalkyl, aryl, heteroaryl R3 R4 Z NH 
or heterocyclyl Where the group is optionally substi 
tuted by halo, C1_4alkyl, C1_4alkoXy, C3_5cycloalkyl, V\ 
heterocyclyl, aryl, heteroaryl and heteroalkyl; and W 1‘ R7 Y1 
Wherein the group from Which R7 may be selected is R5 R6 
optionally substituted on the group and/or on its B—(CR12R13)t—O 
optional substituent by one or more substituents inde 
pendently selected from halo, cyano, C1_4alkyl, nitro, 
haloC1_4alkyl, heteroalkyl, aryl, heteroaryl, hydroXyC1_ [007 0] Wherein: 
4alkyl, C3_5cycloalkyl, heterocyclyl, C1_4alkoXyC1_ 1 2 
4alkyl, haloC1_4alkoXyC1_4alkyl, carboXyC1_4alkyl, [0071] Y and Y are both 0; 

—ORZl, 21—CO2R21, —SRZS, —SORZS, —SOZRZS, [0072] z is NR8, O or S; 
—CONR R22 and —NHCONR21R22; _ 

[0073] n is 0 or 1; 
[0056] or R3 and R7 together With the carbon atoms to _ 
Which they are attached form a saturated 5- to 7-rnern- [0074] W is NR1> CRlRZ or a bond; 

bered ring optionally containing a heteroatorn group [0075] V is NR15SO2; 
selected from NH, O, S and SO2 Where the ring is 
optionally substituted on carbon or nitrogen by one or [0076] I is 0 0f 1; 

more ci-‘ialkyl; [0077] B is a group selected from aryl, heteroaryl and 
[0057] R8 is selected from hydrogen, C1_4alkyl and heterocyclyl Where each group is optionally substituted 

haloC1_4alkyl; by one or more groups independently selected from 
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nitro, tri?uorornethyl, tri?uorornethoXy, halo, cyano, 
C1_4alkyl (optionally substituted by R9 or C1_4alkoXy or 
one or more halo), C2_4alkenyl (optionally substituted 
by halo or R9), C2_4alkynyl (optionally substituted by 
halo or R9), C3_6cycloalkyl (optionally substituted by 
R or one or more halo), C5_6cycloalkenyl (optionally 
substituted by halo or R9), aryl (optionally substituted 
by halo or C1_4alkyl), heteroaryl (optionally substituted 
by halo or C1_4alkyl), heterocyclyl (optionally substi 
tuted by C1_4alkyl), —SR11, —SOR11, —SO2R11, 
—SO2NR9R10, —NR9SO2R11, —NHCONR9R1O, 
—OR9, —NR9R10, —CONR9R1O and —NR9COR1O; 
or B is C2_4alkenyl or C2_4alkynyl, each being option 
ally substituted by a group selected from C1_4alkyl, 
C3_6cycloalkyl, aryl, heteroaryl and heterocyclyl Which 
group is optionally substituted by one or more halo, 
nitro, cyano, tri?uorornethyl, tri?uorornethoXy, 

[0078] R1 and R2 are independently hydrogen or a group 
selected from C1_6alkyl, C2_6alkenyl, C2_6alkynyl, 
C3_6cycloalkyl and C5_6cycloalkenyl Which group may 
be optionally substituted by halo, cyano, nitro, hydroXy 
or C1_4alkoXy; 

[0079] R3, R4, R5 and R6 are independently hydrogen or 
a group selected from C1_6alkyl, C2_6alkenyl, C2_6alky 
nyl, C3_6cycloalkyl, C5_6cycloalkenyl, aryl, heteroaryl 
and heterocyclyl Which group is optionally substituted 
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bered ring optionally containing a heteroatorn group 
selected from NH, O, S, SO and SO2 Where the ring is 
optionally substituted on carbon by C1_4alkyl, 
C1_3alkoXy or ?uoro and/or on nitrogen by —COC1_ 
aalkyl, —SO2C1_3alkyl or C1_4alkyl; 

[0084] R7 is hydrogen or a group selected from 
C1_6alkyl, C2_6alkenyl, C2_4alkynyl, heteroalkyl, 
C3_7cycloalkyl, aryl, heteroaryl and heterocyclyl Where 
the group is optionally substituted by halo, C1_4alkyl, 
C1_4alkoXy, C3_7cycloalkyl, heterocyclyl, aryl, het 
eroaryl or heteroalkyl; and Wherein the group from 
Which R7 may be selected is optionally substituted on 
the group and/or on its optional substituent by one or 
more substituents independently selected from halo, 
cyano, C1_4alkyl, nitro, haloC1_4alkyl, heteroalkyl, aryl, 
heteroaryl, hydroXyC1_4alkyl, C3_7cycloalkyl, hetero 
cyclyl, C1_4alkoXyC1_4alkyl, haloC1_4alkoXyC1_4alkyl, 
—COC1_4alkyl, —OR21, —NR21R22, —CO2R21, 
—SR25, —SOR25, —SO2R25, —NR21COR22, 
—NR21CO2R22, —CONR21R22 and 
—NHCONR21R22; 

[0085] or R3 and R7 together With the carbon atoms to 
Which they are each attached and (CR5R6)n form a 
saturated 5- to 7-rnernbered ring optionally containing 
a heteroatorn group selected from NH, O, S, SO and 
SO2 Where the ring is optionally substituted on carbon 
by C1_4alkyl, C1_3alkoXy or ?uoro and/or on nitrogen 
by —COC1_3alkyl, —SO2C1_3alkyl or C1_4alkyl; 

[0086] R8 is selected from hydrogen or methyl; 

[0087] R9 and R10 are independently hydrogen, 
C1_6alkyl or C3_6cycloalkyl; 

by one or more substituents independently selected 
from halo, nitro, cyano, tri?uorornethyl, tri?uo 
rornethoXy, C1_4alkyl, C2_4alkenyl, C2_4alkynyl, 
C3_6cycloalkyl (optionally substituted by one or more 
R17), aryl (optionally substituted by one or more R17), 
heteroaryl (optionally substituted by one or more R17), . 
heterocyclyl, —OR18, —SR19, —SOR19, —SO2R19, “Hg; 
—COR19, —CO2R18, —CONR18R20, —NR16COR18, [0089] R11 is C1_6alkyl or C3_6cycloalkyl; 

18 2O 16 19. 

—SO2NR R and NR SOZR ’ [0090] R12 and R13 are independently selected from 
[0080] or R1 and R3 together With the nitrogen or carbon hydrogen, C1_6a1ky1 and C3_6CyC1Oa1ky1; 

atoms and carbon atom to Which they are respectively 15 _ 
attached form a saturated 3- to 7-rnernbered ring [0091] R 15 hydrogen or C1-3a1ky1; 

optionally containing 1 or 2 heteroatorns groups [0092] R16 is hydrogen or C1_6a1ky1; 
selected from NH, O, S, SO and SO2 Where the ring is 17 _ 
optionally substituted on carbon by C1_4alkyl, [0093] R 15 Selected from halo’ cl-?alkyl’ C3-6Cy' 

cloalkyl and C1_6alkoXy; C1_3alkoXy or ?uoro and/or on nitrogen by —COC1_ 
3alky1, —SO2C1-3a1ky1 or C1_4a1ky1; [0094] R18 is hydrogen or a group selected from 

[0081] or R3 and R4 together With the carbon atom to C1-6a1kyL C3-6CyC1Oa1kyL C5-6CyC1Oa1kenyL Saturated 
Which they are attached form a saturated 3- to 7-rnern- heterocyclyb aryL heteroaryb arylcl-lleflkyl and bet‘ 
bered ring optionally containing a heteroatorn group er()ary1C1-4a11q’1 Where the group 15 Opnonauy Subsn' 
selected from NH, O, S, SO and SO2 Where the ring is tuted by one or more halo; 
0Ptibnany Substituted on Carbon by C1-4a1kyL [0095] R19 and R25 are independently a group selected 
C1-3a1kOXy or ?ubrb and/or on nitrogen by —COC1- frorn C1_6alkyl, C3_6cycloalkyl, C5_6cycloalkenyl, satu 
3a1ky1> —SO2C1-3a1ky1 and/Or C1-4a1ky1; rated heterocyclyl, aryl, heteroaryl, arylC1_4alkyl and 

[0082] or R3 and R5 together With the carbon atoms to heterOary1C1-4a1ky1 Where the group is Optionally Sub‘ 
Which they are attached form a saturated 3- to 7-rnern- Stituted by one or more halo; 

bered ring optionally containing a heteroatorn group [0096] R20 is hydrogen, C1_6a1ky1Or C3_6CyC1Oa1ky1; 
selected fI‘OIIl NH, O, S, and S02 Where the ring is 

or R18 and R20 tO ether With the hltI‘O en atorn tO g g optionally substituted on carbon by C1_4alkyl, _ _ 
C1_3a1k0Xy or ?uoro and/or on nitrogen by _C()C1_ WhlCh they are attached form a heterocyclic 4- to 

7-rnernbered ring; 

[0083] or R5 and R6 together With the carbon atom to [0098] R21 and R22 are independently hydrogen, 
Which they are attached form a saturated 3- to 7-rnern- C1_4alkyl, haloC1_4alkyl, aryl and arylC1_4alkyl; pro 

[0088] or R9 and R10 together With the nitrogen to Which 
they are attached form a heterocyclic 4- to 7-rnernbered 
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vided a compound of formula (IA) is not 1-(4-methyl 
2,5-dioXoimidaZolidin-4-yl)-N-[4-(4-chlorophenoX 
y)phenyl]methanesulphonamide. 

[0099] In addition, the invention also provides a com 
pound of formula (IB) or a pharmaceutically acceptable salt 
thereof: 

formula (IB) 

Y2 

R3 R4 ZXNH 
V\ 
W n R7 Y1 

R5 R 

[0100] Wherein: 

[0101] Y1 and Y2 are independently O; 

[0102] Z is NR8, O or S; 

[0103] n is 0 or 1; 

[0104] W is NR1; 

[0105] V is SO2 or CO; 

[0106] t is 0 or 1; 

[0107] B is a group selected from aryl, heteroaryl and 
heterocyclyl Where each group is optionally substituted 
by one or more groups independently selected from 
nitro, tri?uoromethyl, tri?uoromethoXy, halo, cyano, 
C1_4alkyl (optionally substituted by R9 or C1_4alkoXy or 
one or more halo), C2_4alkenyl (optionally substituted 
by halo or R9), C2_4alkynyl (optionally substituted by 
halo or R9), C3_6cycloalkyl (optionally substituted by 
R or one or more halo), C5_6cycloalkenyl (optionally 
substituted by halo or R9), aryl (optionally substituted 
by halo or C1_4alkyl), heteroaryl (optionally substituted 
by halo or C1_4alkyl), heterocyclyl (optionally substi 
tuted by C1_4alkyl), —SR11, —SOR11, —SO2R11, 
—SO2NR9R10, —NR9SO2R11, —NHCONR9R1O, 
—OR9, —NR9R10, —CONR9R1O and —NR9COR1O; 
or B is C2_4alkenyl or C2_4alkynyl, each being option 
ally substituted by a group selected from C1_4alkyl, 
C3_6cycloalkyl, aryl, heteroaryl and heterocyclyl Which 
group is optionally substituted by one or more halo, 
nitro, cyano, tri?uoromethyl, tri?uoromethoXy, 
—CONHR9, —CONR9R1O, —SO2R11, 
—SO2NR9R10, —NR9SO2R11, C1_4alkyl or 
C1_4alkoXy; provided that When t is 0 such that B is 
directly attached to the oXygen atom shoWn in formula 
(IB) and B is monocyclic aryl, monocyclic heteroaryl 
or monocyclic heterocyclyl and n is 0 then the mono 
cyclic group that is B is substituted on one of the atoms 
that is adjacent to the atom to Which the oXygen is 
attached, by a group selected from those listed above in 
the de?nition of B Which optionally substitute B; 

[0108] R1 and R3 together With the nitrogen and carbon 
atoms to Which they are respectively attached form a 
saturated 3- to 7-membered ring optionally containing 
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a further heteroatom group selected from NH, O, S, SO 
and SO2 Where the ring is optionally substituted on 
carbon by C1_4alkyl, ?uoro or C1_4alkoXy and/or on 
nitrogen by —COC1_3alkyl, —SO2C1_3alkyl or 
C1_4alkyl; 

[0109] R4, R5 and R6 are independently hydrogen or a 
group selected from C1_6alkyl, C2_6alkenyl, C2_6alky 
nyl, C3_6cycloalkyl, C5_6cycloalkenyl, aryl, heteroaryl 
and heterocyclyl Which group is optionally substituted 
by one or more substituents independently selected 
from halo, nitro, cyano, tri?uoromethyl, tri?uo 
romethoXy, C1_4alkyl, C2_4alkenyl, C2_4alkynyl, 
C3_6cycloalkyl (optionally substituted by one or more 
R17), aryl (optionally substituted by one or more R17), 
heteroaryl (optionally substituted by one or more R17), 
heterocyclyl, —OR18, —SR19, —SOR19, —SO2R19, 
—COR19, —CO2R18, —CONR18R2O, —NR16COR18, 
—SO2NR18R2O and —NR16SO2R19; 

[0110] or R5 and R6 together With the carbon atom to 
Which they are attached form a saturated 3- to 7-mem 
bered ring optionally containing a heteroatom group 
selected from NH, O, S, SO and SO2 Where the ring is 
optionally substituted on carbon by C1_4alkyl, ?uoro or 
C1_4alkoXy and/or on nitrogen by —COC1_3alkyl, 
—SO2C1_3alkyl or C1_4alkyl; 

[0111] R7 is hydrogen or a group selected from 
C1_6alkyl, C2_6alkenyl, C2_6alkynyl, heteroalkyl, 
C3_7cycloalkyl, aryl, heteroaryl or heterocyclyl Where 
the group is optionally substituted by halo, C1_4alkyl, 
C1_4alkoXy, C3_7cycloalkyl, heterocyclyl, aryl, het 
eroaryl and heteroalkyl; and Wherein the group from 
Which R7 may be selected is optionally substituted on 
the group and/or on its optional substituent by one or 
more substituents independently selected from halo, 
cyano, C1_4alkyl, nitro, haloC1_4alkyl, heteroalkyl, aryl, 
heteroaryl, hydroXyC1_4alkyl, C3_7cycloalkyl, hetero 
cyclyl, C1_4alkoXyC1_4alkyl, haloC1_4alkoXyC1_4alkyl, 
—COC1_4alkyl, —OR21, —NR21R22, —CO2R21, 
—SR25, —SOR25, —SO2R25, —NR21COR22, 
—NR21CO2R22, —CONR21R22 and 
—NHCONR21R22; 

[0112] R8 is selected from hydrogen or methyl; 

[0113] R9 and R10 are independently hydrogen, 
C1_6alkyl or C3_6cycloalkyl; 

[0114] or R9 and R10 together With the nitrogen to Which 
they are attached form a heterocyclic 4- to 7-membered 
ring; 

[0115] R11 is C1_6alkyl or C3_6cycloalkyl; 

[0116] R12 and R13 are independently selected from 
hydrogen, C1_6alkyl and C3_6cycloalkyl; 

[0117] R16 is hydrogen or C1_6alkyl; 

[0118] R17 is selected from halo, C1_6alkyl, C3_6cy 
cloalkyl and C1_6alkoXy; 

[0119] R18 is hydrogen or a group selected from 
C1_6alkyl, C3_6cycloalkyl, C5_6cycloalkenyl, saturated 
heterocyclyl, aryl, heteroaryl, arylC1_4alkyl and het 
eroarylC1_4alkyl Where the group is optionally substi 
tuted by one or more halo; 
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[0120] R19 and R25 are independently a group selected 
from C1_6alkyl, C3_6cycloalkyl, C5_6cycloalkenyl, satu 
rated heterocyclyl, aryl, heteroaryl, arylCl1_4alkyl and 
heteroarylC1_4alkyl Where the group is optionally sub 
stituted by one or more halo; 

[0121] 
[0122] or R18 and R20 together With the nitrogen to 
Which they are attached form a heterocyclic 4- to 
7-membered ring; 

[0123] R21 and R22 are independently hydrogen, 
C1_4alkyl, haloC1_4alkyl, aryl and arylC1_4alkyl. 

[0124] It is to be understood that, insofar as certain of the 
compounds of the invention de?ned above may exist in 
optically active or racemic forms by virtue of one or more 
asymmetric carbon or sulphur atoms, the invention includes 
in its de?nition any such optically active or racemic form 
Which possesses metalloproteinases inhibition activity and 
in particular TACE inhibition activity. The synthesis of 
optically active forms may be carried out by standard 
techniques of organic chemistry Well knoWn in the art, for 
example by synthesis from optically active starting materials 
or by resolution of a racemic form. Similarly, the above 
mentioned activity may be evaluated using the standard 
laboratory techniques referred to hereinafter. 

R20 is hydrogen, C1_6alkyl or C3_6cycloalkyl; 

[0125] Compounds of the invention are therefore provided 
as enantiomers, diastereomers, geometric isomers and atro 
pisomers. 
[0126] Within the present invention it is to be understood 
that a compound of the invention or a salt thereof may 
exhibit the phenomenon of tautomerism and that the formu 
lae draWings Within this speci?cation can represent only one 
of the possible tautomeric forms. It is to be understood that 
the invention encompasses any tautomeric form Which has 
metalloproteinases inhibition activity and in particular 
TACE inhibition activity and is not to be limited merely to 
any one tautomeric form utilised Within the formulae draW 
mgs. 

[0127] It is also to be understood that certain compounds 
of the invention and salts thereof can exist in solvated as 
Well as unsolvated forms such as, for example, hydrated 
forms. It is to be understood that the invention encompasses 
all such solvated forms Which have metalloproteinases inhi 
bition activity and in particular TACE inhibition activity. 

[0128] It is also to be understood that certain compounds 
of the invention may exhibit polymorphism, and that the 
invention encompasses all such forms Which possess met 
alloproteinases inhibition activity and in particular TACE 
inhibition activity. 

[0129] The present invention relates to compounds of the 
invention as de?ned herein as Well as to the salts thereof. 
Salts for use in pharmaceutical compositions Will be phar 
maceutically acceptable salts, but other salts may be useful 
in the production of the compounds of the invention and 
their pharmaceutically acceptable salts. Pharmaceutically 
acceptable salts of the invention may, for example, include 
acid addition salts of compounds of the invention as de?ned 
herein Which are suf?ciently basic to form such salts. Such 
acid addition salts include but are not limited to hydrochlo 
ride, hydrobromide, citrate and maleate salts and salts 
formed With phosphoric and sulphuric acid. In addition 
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Where compounds of the invention are suf?ciently acidic, 
salts are base salts and examples include but are not limited 
to, an alkali metal salt for example sodium or potassium, an 
alkaline earth metal salt for example calcium or magnesium, 
or organic amine salts for example triethylamine or tris-(2 
hydroxyethyl)amine 

[0130] The compounds of the invention may also be 
provided as in vivo hydrolysable esters. An in vivo hydrolys 
able ester of a compound of the invention containing a 
carboxy or hydroxy group is, for example a pharmaceuti 
cally acceptable ester Which is cleaved in the human or 
animal body to produce the parent acid or alcohol. Such 
esters can be identi?ed by administering, for example, 
intravenously to a test animal, the compound under test and 
subsequently examining the test animal’s body ?uid. 

[0131] Suitable pharmaceutically acceptable esters for 
carboxy include C1_6alkoxymethyl esters for example meth 
oxymethyl, C1_6alkanoyloxymethyl esters for example piv 
aloyloxymethyl, phthalidyl esters, C3_8cycloalkoxycarbony 
loxyC1_6alkyl esters for example 
1-cyclohexylcarbonyloxyethyl; 1,3-dioxolen-2-onylmethyl 
esters for example S-methyl-1,3-dioxolen-2-onylmethyl; 
and C1_6alkoxycarbonyloxyethyl esters for example 1-meth 
oxycarbonyloxyethyl and may be formed at any carboxy 
group in compounds of this invention. 

[0132] Suitable pharmaceutically-acceptable esters for 
hydroxy include inorganic esters such as phosphate esters 
(including phosphoramidic cyclic esters) and ot-acyloxy 
alkyl ethers and related compounds Which as a result of the 
in vivo hydrolysis of the ester breakdown to give the parent 
hydroxy group/s. Examples of ot-acyloxyalkyl ethers 
include acetoxymethoxy and 2,2-dimethylpropiony 
loxymethoxy. A selection of in vivo hydrolysable ester 
forming groups for hydroxy include C1_1Oalkanoyl, for 
example formyl, acetyl; benZoyl; phenylacetyl; substituted 
benZoyl and phenylacetyl, C1_1Oalkoxycarbonyl (to give 
alkyl carbonate esters), for example ethoxycarbonyl; di-(C1_ 
4)alkylcarbamoyl and N-(di-(C1_4)alkylaminoethyl)-N-(C1_ 
4)alkylcarbamoyl (to give carbamates); di-(C1_4)alkylami 
noacetyl and carboxyacetyl. Examples of ring substituents 
on phenylacetyl and benZoyl include aminomethyl, (C1_ 
4)alkylaminomethyl and di-((C1_4)alkyl)aminomethyl, and 
morpholino or piperaZino linked from a ring nitrogen atom 
via a methylene linking group to the 3- or 4-position of the 
benZoyl ring. Other interesting in vivo hydrolysable esters 
include, for example, RAC(O)O(C1_6)alkyl-CO—, Wherein 
R is for example, benZyloxy-(C1_4)alkyl, or phenyl). Suit 
able substituents on a phenyl group in such esters include, 
for example, 4-(C1_4)piperaZinyl-(C1_4)alkyl, piperaZinyl 
(C1_4)alkyl and morpholino-(C1_4)alkyl. 

[0133] In this speci?cation the generic term “alkyl” 
includes both straight-chain and branched-chain alkyl 
groups. HoWever references to individual alkyl groups such 
as “propyl” are speci?c for the straight chain version only 
and references to individual branched-chain alkyl groups 
such as tert-butyl are speci?c for the branched chain version 
only. For example, “C1_3alkyl” includes methyl, ethyl, pro 
pyl and isopropyl, “C1_4alkyl” additionally includes butyl 
and tert-butyl and examples of “C1_6alkyl” include the 
examples of “C1_4alkyl” and additionally pentyl, 2,3-dim 
ethylpropyl, 3-methylbutyl and hexyl. An analogous con 
vention applies to other generic terms, for example “C2_ 
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4alkenyl” includes vinyl, allyl and 1-propenyl and examples 
of “C2_6alkenyl” include the examples of “C2_4alkenyl” and 
additionally l-butenyl, 2-butenyl, 3-butenyl, 2-methylbut 
2-enyl, 3-methylbut-1-enyl, 1-pentenyl, 3-pentenyl and 
4-hexenyl. Examples of “C2_4alkynyl” includes ethynyl, 
1-propynyl, 2-propynyl, 3-butynyl and examples of “C2_ 
salkynyl” include the examples of “C2_4alkynyl” and addi 
tionally 2-pentynyl, hexynyl and 1-methylpent-2-ynyl. 
Where examples are given for generic terms, it should be 
noted that these examples are not limiting. 

[0134] “Cycloalkyl” is a monocyclic, saturated alkyl ring. 
The term “C3_4cycloalkyl” includes cyclopropyl and 
cyclobutyl. The term “C3_5cycloalkyl” includes “C3_4cy 
cloalkyl and cyclopentyl. The term “C3_6cycloalkyl” 
includes “C3_5cycloalkyl”, and cyclohexyl. The term “C3_ 
vcycloalkyl” includes “C3_6cycloalkyl” and additionally 
cycloheptyl. The term “C3_1Ocycloalkyl” includes “C3_7cy 
cloalkyl” and additionally cyclooctyl, cyclononyl and cyclo 
decyl. 
[0135] “Cycloalkenyl” is a monocyclic ring containing 1, 
2, 3 or 4 double bonds. Examples of “C5_6cycloalkenyl” are 
cyclopentenyl, cyclohexenyl and cyclohexadiene, “C5_7cy 
cloalkenyl” additionally includes cycloheptadiene and 
examples of “C5_1Ocycloalkenyl” include the examples of 
“C5_7cycloalkenyl” and cyclooctatriene. 

[0136] Unless otherWise speci?ed “aryl” is monocyclic or 
bicyclic. Examples of “aryl” therefore include phenyl (an 
example of monocyclic aryl) and naphthyl (an example of 
bicyclic aryl). 
[0137] Examples of “arylC1_4alkyl” are benZyl, phenethyl, 
naphthylmethyl and naphthylethyl. 

[0138] Unless otherWise speci?ed “heteroaryl” is a mono 
cyclic or bicyclic aryl ring containing 5 to 10 ring atoms of 
Which 1, 2, 3 or 4 ring atoms are chosen from nitrogen, 
sulphur or oxygen Where a ring nitrogen or sulphur may be 
oxidised. Examples of heteroaryl are pyridyl, imidaZolyl, 
quinolinyl, cinnolyl, pyrimidinyl, thienyl, pyrrolyl, pyra 
Zolyl, thiaZolyl, oxaZolyl, isoxaZolyl, pyraZinyl, pyridoimi 
daZolyl, benZimidaZolyl, benZofuranyl, benZothienyl, 
indolyl, benZothiaZolyl, benZotriaZolyl, benZisoxaZolyl, 
benZisothiaZolyl, indaZolyl, indoliZinyl, isobenZofuranyl, 
quinaZolinyl, imidaZopyridinyl and pyraZolopyridinyl. Pref 
erably heteroaryl is pyridyl, imidaZolyl, quinolinyl, pyrim 
idinyl, thienyl, pyraZolyl, thiaZolyl, oxaZolyl and isoxaZolyl. 
More preferably heteroaryl is pyridyl, imidaZolyl and pyri 
midinyl. Examples of “monocyclic heteroaryl” are pyridyl, 
imidaZolyl, pyrimidinyl, thienyl, pyrrolyl, pyraZolyl, thiaZ 
olyl, oxaZolyl, isoxaZolyl and pyraZinyl. Examples of “bicy 
clic heteroaryl” are quinolinyl, quinaZolinyl, cinnolinyl, 
pyridoimidaZolyl, benZimidaZolyl, benZofuranyl, benZothie 
nyl, indolyl, benZothiaZolyl, benZotriaZolyl, benZisoxaZolyl, 
benZisothiaZolyl, indaZolyl, indoliZinyl, isobenZofuranyl, 
quinaZolinyl, imidaZopyridinyl and pyraZolopyridinyl. Pre 
ferred examples of B When B is heteroaryl are those 
examples of bicyclic heteroaryl. 

[0139] Examples of “heteroarylC1_4alkyl” are pyridylm 
ethyl, pyridylethyl, pyrimidinylethyl, pyrimidinylpropyl, 
pyrimidinylbutyl, imidaZolylpropyl, imidaZolylbutyl, quino 
linylpropyl, 1,3,4-triaZolylpropyl and oxaZolylmethyl. 

[0140] “Heterocyclyl” is a saturated, unsaturated or par 
tially saturated, monocyclic or bicyclic ring (unless other 
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Wise stated) containing 4 to 12 atoms of Which 1, 2, 3 or 4 
ring atoms are chosen from nitrogen, sulphur or oxygen, 
Which may, unless otherWise speci?ed, be carbon or nitrogen 
linked, Wherein a —CH2— group can optionally be replaced 
by a —C(O)—; and Where unless stated to the contrary a 
ring nitrogen or sulphur atom is optionally oxidised to form 
the N-oxide or S-oxide(s); a ring —NH is optionally sub 
stituted by acetyl, formyl, methyl or mesyl; and a ring is 
optionally substituted by one or more halo. Examples and 
suitable values of the term “heterocyclyl” are piperidinyl, 
N-acetylpiperidinyl, N-methylpiperidinyl, N-formylpiper 
aZinyl, N-mesylpiperaZinyl, homopiperaZinyl, piperaZinyl, 
aZetidinyl, oxetanyl, morpholinyl, tetrahydroisoquinolinyl, 
tetrahydroquinolinyl, indolinyl, pyranyl, dihydro-2H-pyra 
nyl, tetrahydrofuranyl, 2,5-dioximidaZolidinyl, 2,2-dim 
ethyl-1,3-dioxolanyl and 3,4dimethylenedioxyphenyl. Pre 
ferred values are 3,4-dihydro-2H-pyran-5-yl, 
tetrahydrofuran-2-yl, 2,5-dioximidaZolidinyl, 2,2-dimethyl 
1,3-dioxolan-2-yl and 3,4-dimethylenedioxyphenyl. Other 
values are pyridoimidaZolyl, benZimidaZolyl, benZofuranyl, 
benZothienyl, indolyl, benZothiaZolyl, benZotriaZolyl, ben 
ZisoxaZolyl, benZisothiaZolyl, indaZolyl, indoliZinyl, isoben 
Zofuranyl, quinaZolinyl, imidaZopyridinyl, pyraZolopyridi 
nyl, indolinyl, tetrahydroquinoline, tetrahydroisoquinoline 
and isoindolinyl. Examples of monocyclic heterocyclyl are 
piperidinyl, N-acetylpiperidinyl, N-methylpiperidinyl, 
N-formylpiperaZinyl, N-mesylpiperaZinyl, homopiperaZi 
nyl, piperaZinyl, aZetidinyl, oxetanyl, morpholinyl, pyranyl, 
tetrahydrofuranyl, 2,5 -dioximidaZolidinyl and 2,2-dimethyl 
1,3-dioxolanyl. Examples of bicyclic heterocyclyl are pyri 
doimidaZolyl, benZimidaZolyl, benZofuranyl, benZothienyl, 
indolyl, benZothiaZolyl, benZotriaZolyl, benZisoxaZolyl, 
benZisothiaZolyl, indaZolyl, indoliZinyl, isobenZofuranyl, 
quinaZolinyl, imidaZopyridinyl, pyraZolopyridinyl, indoli 
nyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl, isoin 
dolinyl, 2,3-methylenedioxyphenyl, and 3,4-methylenediox 
yphenyl. Examples of saturated heterocyclyl are piperidinyl, 
pyrrolidinyl and morpholinyl. 

[0141] The term “halo” refers to ?uoro, chloro, bromo and 
iodo. 

[0142] Examples of “C1_3alkoxy” and “C1_4alkoxy” 
include methoxy, ethoxy, propoxy and isopropoxy. 
Examples of “C1_6alkoxy” include the examples of “C1_ 
4alkoxy” and additionally pentyloxy, l-ethylpropoxy and 
hexyloxy. 

[0143] “Heteroalkyl” is alkyl containing at least one car 
bon atom and having at least one carbon atom replaced by 
a hetero group independently selected from N, O, S, SO, 
S02, (a hetero group being a hetero atom or group of atoms). 
Examples include —OCH2—, CH2O—, 
—CH2SO2CH2CH2— and —OCH(CH3)—. 

[0144] “HaloC1_4alkyl” is a C1_4alkyl group substituted by 
one or more halo. Examples of “haloC1_4alkyl” include 
?uoromethyl, tri?uoromethyl, l-chloroethyl, 2-chloroethyl, 
2-bromopropyl, l-?uoroisopropyl and 4-chlorobutyl. 
Examples of “haloC1_6alkyl” include the examples of 
“haloC1_4alkyl” and 1-chloropentyl, 3-chloropentyl and 
2-?uorohexyl. 

[0145] Examples of “hydroxyC1_4alkyl” include 
hydroxymethyl, l-hydroxyethyl, 2-hydroxyethyl, 2-hydrox 
ypropyl, l-hydroxyisopropyl and 4-hydroxybutyl. 
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[0146] Example of “C1_4alkoxyC1_4alkyl” include meth 
oxymethyl, ethoxymethyl, methoxyethyl, methoxypropyl 
and propoxybutyl. 

[0147] “HaloC1_4alkoxyC1_4alkyl” is a C1_4alkoxyC1_ 
4alkyl group substituted by one or more halo. Examples of 
“haloC1_4alkoxyC1_4alkyl” include 1-(chloromethoxy)ethyl, 
2-?uoroethoxymethyl, tri?uoromethylmethoxy, 2-(4-bro 
mobutoxy)ethyl and 2-(2-iodoethoxy)ethyl. 

[0148] Examples of “carboxyC1_4alkyl” include car 
boxymethyl, 2-carboxyethyl and 2-carboxypropyl. 

[0149] Heterocyclic rings are rings containing 1, 2 or 3 
ring atoms selected from nitrogen, oxygen and sulphur. 
“Heterocyclic 5- to 7-membered” rings are pyrrolidinyl, 
piperidinyl, piperaZinyl, homopiperidinyl, homopiperaZinyl, 
thiomorpholinyl, thiopyranyl and morpholinyl. “Heterocy 
clic 4- to 7-membered” rings include the examples of 
“heterocyclic 5 to 7-membered” and additionally aZetidinyl. 
Similarly “heterocyclic 5- to 6-membered” rings includes 
pyrrolidinyl, pyrrolyl, pyrimidinyl, pyridinyl and piperidi 
nyl, and “heterocyclic 4- to 6-membered” rings additionally 
includes aZetidinyl. 

[0150] Carbocyclic rings are saturated, partially saturated 
of unsaturated rings containing only carbon ring atoms. 
Examples are cyclopentanyl, cyclohexanyl, cyclohexenyl 
and phenyl. Such rings may be optionally substituted by 
halo, C1_4alkoxy, haloC1_4alkyl or C1_4alkoxyC1_4alkyl. 

[0151] Saturated 5 to 7-membered rings include cyclopen 
tane, cyclohexane and cycloheptane and saturated 3 to 
7-membered rings additionally include cyclopropane and 
cyclobutane. Saturated 5 to 7-membered rings and 3 to 
7-membered rings optionally containing 1 or 2 heteroatom 
groups selected from NH, O, S, SO and SO2 include pyr 
rolidine, piperidine, tetrahydrofuran and tetrahydropyran. 

[0152] Where optional substituents are chosen from “one 
of more” groups or substituents it is to be understood that 
this de?nition includes all substituents being chosen from 
one of the speci?ed groups or the substituents being chosen 
from tWo or more of the speci?ed groups. Preferably “one or 
more” means “1, 2 or 3” and this is particularly the case 
When the group or substituent is halo. “One or more” may 
also mean “1 or 2”. 

[0153] Compounds of the present invention have been 
named With the aid of computer softWare (ACD/Name 
version 5.09). 

[0154] Preferred values of Y1, Y2, Z, n, t, R4, R5, R6, R7, 
R12 and R13 for a compound of formula (I), (IA) or (IB) are 
as folloWs. Such values may be used Where appropriate With 
any of the de?nitions, claims or embodiments de?ned 
herein. 

[0155] In one aspect of the invention Y1 and Y2 are both 
O. 

[0156] In one aspect of the invention Z is NR8. 

[0157] In one aspect of the invention n is 1. In another 
aspect n is 0. 

[0158] In one aspect of the invention t is 0. In another 
aspect t is 1. 

[0159] In one aspect of the invention R4 is hydrogen or 
methyl. In another aspect R4 is hydrogen. 
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[0160] In one aspect of the invention R5 is hydrogen or 
methyl. In another aspect R5 is hydrogen. 

[0161] In one aspect of the invention R6 is hydrogen or 
methyl. In another aspect R6 is hydrogen. 

[0162] In one aspect of the invention R7 is hydrogen or a 
group selected from C1_6alkyl, C3_7cycloalkyl, aryl, het 
eroaryl or heterocyclyl Where the group is optionally sub 
stituted by heterocyclyl, aryl and heteroaryl; and Wherein the 
group from Which R7 may be selected is optionally substi 
tuted on the group and/or on its optional substituent by one 
or more substituents independently selected from halo, 
cyano C1_4alkyl, —OR21, —CO2R21, —NR21COR22, 
—NR COZR22 and —CONR21R22. In another aspect R7 is 
hydrogen or a group selected from C1_4alkyl, arylC1_4alkyl, 
heteroarylC1_4alkyl, heterocyclylC1_4alkyl, aryl, heteroaryl, 
heterocyclyl and C3_5cycloalkyl Which group is optionally 
substituted by cyano, C1_4alkyl, —COC1_4alkyl, halo, 
—OR21, —NR21R22, —CO2R21 and —NR21CO2R22. In 
another aspect R7 is hydrogen or a group selected from 
C1_4alkyl, tetrahydrofuranyl, tetrahydropyranyl, pyrrolidi 
nyl, piperidinyl, morpholinyl optionally substituted by one 
or more C1_4alkoxy, ?uoro, —COC1_3alkyl or —SO2C1_ 
aalkyl. In a further aspect R7 is selected from hydrogen, 
methyl, ethyl, propyl, cyclopropyl, isopropyl, butyl, tert 
butyl, isobutyl, l-hydroxyethyl, 2-hydroxyethyl, 3-hydrox 
ypropyl, methoxymethyl, 2-methoxyethyl, aminomethyl, 
2-aminoethyl, 2-cyanoethyl, phenyl, pyridyl, benZyl, 3-me 
thylbenZyl, phenylethyl, 4-chlorophenylethyl, 4-?uorophe 
nylethyl, phenylpropyl, 4-chlorophenylpropyl, 4-?uorophe 
nylpropyl, 4-methylpiperaZin-1-ylethyl, morpholin-4 
ylpropyl, pyrimidin-2-ylethyl, pyrimidin-2-ylpropyl, 
pyrimidin-2-ylbutyl, 5—?uoropyrimidin-2-ylpropyl, imida 
Zol-1-ylpropyl, imidaZol-1-ylbutyl, 1,3,4-triaZolylpropyl, 
piperidinyl, carbamoylphenyl, tetrahydro-2H-pyranyl, tet 
rahydro-2H-pyranylmethyl, pyrid-2-ylmethyl, pyrid-4-ylm 
ethyl, pyrid-3-ylmethyl, piperidin-4-ylmethyl, N-(tert-bu 
toxycarbonyl)piperidin-4-yl, N-(methylcarbonyl)piperidin 
4-yl, N-(tert-butoxycarbonyl)aminomethyl, benZyloxyethyl, 
N-(tert-butoxycarbonyl)piperidin-4-ylmethyl, (3,4,4-trim 
ethyl-2,5-dioximidaZolidin-1-yl)methyl, and N-benZoyl-N 
phenylaminomethyl. In a further aspect R7 is hydrogen or 
C1_4alkyl optionally substituted by halo, hydroxy, 
C1_4alkoxy or amino. In another aspect R7 is hydrogen or 
C1_4alkyl. In a further aspect R7 is hydrogen, methyl or 
ethyl. 
[0163] In one aspect of the invention R8 is hydrogen or 
methyl. In another aspect R8 is hydrogen. 

[0164] 
methyl. 

[0165] 
methyl. 

[0166] 
[0167] In one aspect of the invention R12 is hydrogen or 
methyl. In another aspect R12 is hydrogen. 

[0168] In one aspect of the invention R13 is hydrogen or 
methyl. In another aspect R13 is hydrogen. 

[0169] 
methyl. 
[0170] In one aspect of the invention R17 is selected from 
?uoro, chloro, methyl or methoxy. 

In one aspect of the invention R9 is hydrogen or 

In one aspect of the invention R10 is hydrogen or 

In one aspect of the invention R11 is methyl. 

In one aspect of the invention R16 is hydrogen or 
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[0171] In one aspect of the invention R18 is hydrogen or a 
group selected from C1_6alkyl, aryl and arylC1_4alkyl Where 
the group is optionally substituted by halo. In another aspect 
R18 is hydrogen or a group selected from methyl, phenyl and 
benZyl Where the group is optionally substituted by chloro. 

[0172] In one aspect of the invention R19 is a group 
selected from C1_6alkyl, aryl and arylC1_4alkyl Where the 
group is optionally substituted by halo. In another aspect R19 
is a group selected from methyl, phenyl and benZyl Where 
the group is optionally substituted by chloro. In one aspect 
R19 is methyl. 

[0173] 
methyl. 
[0174] In one aspect of the invention R21 is hydrogen, 
methyl, ethyl, phenyl and benZyl. 

[0175] In one aspect of the invention R22 is hydrogen, 
methyl, ethyl, tert-butyl, phenyl and benZyl. In another 
aspect R22 is hydrogen or methyl. 

In one aspect of the invention R20 is hydrogen or 

[0176] In one aspect of the invention R25 is a group 
selected from C1_6alkyl, aryl and arylC1_4alkyl Where the 
group is optionally substituted by halo. In another aspect R25 
is a group selected from methyl, phenyl and benZyl Where 
the group is optionally substituted by chloro. In one aspect 
R25 is methyl. 

[0177] Preferred values of W, V, B, R3, R4, R5, R6 and R7 
for a compound of formula (I) are as folloWs: 

[0178] In one aspect of the invention W is NR1. In another 
aspect W is CR1R2. In a further aspect W is a bond. 

[0179] In one aspect of the invention V is C=O. In 
another aspect V is S02. In a further aspect V is NR15C=O. 

[0180] In one aspect of the invention V and W together 
form C=O. In another aspect V and W together form 
NR15C=ONR1. 

[0181] In one aspect of the invention, When V is C(=O), 
NR15C(=O) or NR15SO2; or When V is SO2 and n is 1 and 
W is NR1, CR1R2 or a bond; or When V is SO2 and n is 0 and 
W is CR1R2; then B is a group selected from aryl, heteroaryl 
and heterocyclyl Where each group is optionally substituted 
by one or more groups independently selected from nitro, 
tri?uoromethyl, tri?uoromethoXy, halo, C1_4alkyl (option 
ally substituted by one or more halo), C2_4alkynyl, het 
eroaryl, —ORQ, cyano, —NRgRlo, —CONRQR1O and 
—NR9COR1O; or B is C2_4alkenyl or C2_4alkynyl optionally 
substituted by C1_4alkyl, C3_6cycloalkyl or heterocyclyl. In 
one aspect of the invention B is a group selected from aryl 
and heteroaryl Where each group is optionally substituted by 
one or more groups independently selected from halo, 
C1_4alkyl (optionally substituted by one or more halo), 
C2_4alkenyl (optionally substituted by halo) and C2_4alkynyl 
(optionally substituted by halo); or B is C2_4alkenyl or 
C2_4alkynyl, each being optionally substituted by a group 
selected from C1_4alkyl, C3_6cycloalkyl, aryl, heteroaryl, 
heterocyclyl Whereby this group is optionally substituted by 
one or more halo, nitro, cyano, tri?uoromethyl, tri?uo 
romethoXy, —CONHR9, —CONR9R1O, —SO2R11, 
—SO2NR9R10, —NR9SO2R11, C1_4alkyl and C1_4alkoXy; 
provided that When t is 0 and B is monocyclic aryl or 
monocyclic heteroaryl then the monocyclic group that is B 
is substituted on the carbon or nitrogen adjacent to the atom 
to Which the oXygen is attached, by a substituent group 
described above. In one aspect of the invention, When V is 
SO2 and n is 0 and W is NR1 or a bond; B is a group selected 
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from bicyclic aryl, bicyclic heteroaryl and bicyclic hetero 
cyclyl, Where each group is optionally substituted by one or 
more groups independently selected from nitro, tri?uorom 
ethyl, tri?uoromethoXy, halo, C1_4alkyl (optionally substi 
tuted by one or more halo), C2_4alkynyl, heteroaryl, —ORQ, 
cyano, —NRgRlo, —CONRQR1O and —NR9COR1O; or B is 
C2_4alkenyl or C2_4alkynyl optionally substituted by 
C1_4alkyl, C3_6cycloalkyl or heterocyclyl. In a further aspect 
of the invention B is 2-methylquinolin-4-yl, 2,5-dimeth 
ylphenyl or 2,5-dimethylpyrid-4-yl. 

[0182] 
methyl. 

[0183] 
methyl. 

[0184] 
methyl. 
[0185] In one aspect of the invention R1 and R3 together 
With the nitrogen or carbon and carbon to Which they are 
respectively attached form a 2,2-dimethylthiomorpholine, 
piperidine, pyrrolidine, piperaZine, morpholine, cyclopen 
tane or cycloheXane ring. 

[0186] In one aspect of the invention R3 and R4 together 
form a pyrrolidine ring or a tetrahydro-2H-pyran ring. 

[0187] In one aspect of the invention R3 and R5 together 
With the carbon atoms to Which they are attached form a 
piperidine ring substituted by methyl. 

In one aspect of the invention R1 is hydrogen or 

In one aspect of the invention R2 is hydrogen or 

In one aspect of the invention R3 is hydrogen or 

[0188] In one aspect of the invention R3 and R7 together 
With the carbon atoms to Which they are each attached and 
(CR5R6)n form a piperidinyl, pyrrolidinyl, piperaZine or 
morpholine ring. 

[0189] 
[0190] In addition to the preferred values of Y1, Y2, Z, n, 
t, R4, R5, R6, R7, R12 and R13 mentioned above in relation 
to a compound of formula (I), (IA) or (IB), other preferred 
values of W, V, B, R3, R4, R5 and R7 for a compound of 
formula (IA) are as folloWs. These values may also be used 
Where appropriate With any of the de?nitions, claims or 
embodiments de?ned herein. 

[0191] In one aspect of the invention W is a bond or 
CR1R2. In another aspect W is NR1. In another aspect W is 
CR1R2. In a further aspect W is a bond. 

[0192] In this aspect of the invention V is NR15SO2. 

[0193] In one aspect of the invention, B is a group selected 
from aryl, heteroaryl and heterocyclyl Where each group is 
optionally substituted by one or more groups independently 
selected from nitro, tri?uoromethyl, tri?uoromethoXy, halo, 
C1_4alkyl (optionally substituted by one or more halo), 
C2_4alkyn9yl, heteroaryl, —ORQ, cyano, —NRgRlo, 
—CONR R10 and —NR9COR1O; or B is C2_4alkenyl or 
C2_4alkynyl optionally substituted by C1_4alkyl, C3_6cy 
cloalkyl or heterocyclyl. In another aspect, B is phenyl, 
naphthyl, pyridyl, imidaZolyl, quinolinyl, cinnolyl, iso 
quinolinyl, thienopyridyl, naphthyridinyl, 2,5-methylene 
dioXyphenyl, 3,4-methylenedioXyphenyl, thienopyrimidi 
nyl, pyrimidinyl, thienyl, pyrrolyl, pyraZolyl, thiaZolyl, 
oXaZolyl, isoXaZolyl, pyraZinyl, pyridoimidaZolyl, benZimi 
daZolyl, benZofuranyl, benZothienyl, indolyl, benZothiaZ 
olyl, benZotriaZolyl, benZisoXaZolyl, benZisothiaZolyl, inda 
Zolyl, indoliZinyl, isobenZofuranyl, quinaZolinyl, 
imidaZopyridinyl, pyraZolopyridinyl, indolinyl, tetrahydro 
quinolinyl, tetrahydroisoquinolinyl and isoindolinyl, Where 

In one aspect R15 is hydrogen or methyl. 
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each is optionally substituted by one or more groups inde 
pendently selected from nitro, tri?uorornethyl, tri?uo 
rornethoXy, halo, C1_4alkyl (optionally substituted by one or 
more ?uoro), C2_4alkynyl, heteroaryl, —OR9, cyano, 
—NR9R1O, —CONR9R1O and —NR9COR1O; or B is vinyl 
or ethynyl optionally substituted by C1_4alkyl. In a preferred 
aspect B is bicyclic aryl, bicyclic heteroaryl or bicyclic 
heterocyclyl optionally substituted by one or more groups 
independently selected from nitro, tri?uorornethyl, tri?uo 
rornethoXy, halo, cyano, C1_4alkyl (optionally substituted by 
R9 or C1_4alkoXy, or one or more halo), C2_4alkenyl (option 
ally substituted by halo or R9), C2_4alkynyl (optionally 
substituted by halo or R9), C3_6cycloalkyl (optionally sub 
stituted by R9 or one or more halo), C5_6cycloalkenyl 
(optionally substituted by halo or R9), aryl (optionally 
substituted by halo or C1_4alkyl), heteroaryl (optionally 
substituted by halo or C1_4alkyl), heterocyclyl (optionally 
substituted by C1_4alkyl), —SR11, —SOR11, —SO2R11, 
—SO2NR9R10, —NR9SO2R11, —NHCONR9R1O, —OR9, 
—NR9R1O, —CONR9R1O and —NR9COR1O; or B is phenyl, 
pyridyl or pyrirnidinyl substituted at the 2- and 5 positions 
(Whereby the 1-position is the atom by Which B is bonded to 
(CR12CR13)t) by groups independently selected from nitro, 
tri?uorornethyl, tri?uorornethoXy, halo, cyano, C1_4alkyl 
(optionally substituted by R9 or C1_4alkoXy, or one or more 
halo), C2_4alkenyl (optionally substituted by halo or R9), 
C2_4alkynyl (optionally substituted by halo or R9), C3_6cy 
cloalkyl (optionally substituted by R9 or one or more halo), 
C5_6cycloalkenyl (optionally substituted by halo or R9), aryl 
(optionally substituted by halo or C1_4alkyl), heteroaryl 
(optionally substituted by halo or C1_4alkyl), heterocyclyl 
(optionally substituted by C _4alkyl), —SR11, —SOR11, 
—SO2R11, —SO2NR R10, —NR9SO2R11, 
—NHCONR9R1O, —OR9, —NR9R10, —CONR9R1O and 
—NR9COR1O. In a preferred aspect B is bicyclic aryl, 
bicyclic heteroaryl or bicyclic heterocyclyl optionally sub 
stituted by one or more groups independently selected from 
nitro, tri?uorornethyl, tri?uorornethoXy, halo, cyano, 
C1_4alkyl (optionally substituted by R9 or C1_4alkoXy, or one 
or more halo), C2_4alkenyl (optionally substituted by halo or 
R9), C2_4alkynyl (optionally substituted by halo or R9), 
C3_6cycloalkyl (optionally substituted by R9 or one or more 
halo), C5_6cycloalkenyl (optionally substituted by halo or 
R9), aryl (optionally substituted by halo or C1_4alkyl), het 
eroaryl (optionally substituted by halo or C1_4alkyl), hetero 
cyclyl (optionally substituted by C _4alkyl), —SR11, 
—SOR11, —SO2R11, —SO2NR9R1 , —NR9SO2R11, 
—NHCONR9R1O, —OR9, —NR9R10, —CONR9R1O and 
—NR9COR1O. In a further aspect B is quinolin-4-yl, naphth 
1-yl, 2-rnethylquinolin-4-yl, 3-rnethylnaphthyl, 7-rneth 
ylquinolin-S-yl, 6-rnethylquinolin-8-yl, 7-rnethylisoquino 
lin-S-yl, 6-rnethylthieno[2,3-b]pyridyl, 5-rnethylthieno[3,2 
b]pyridyl, 2-rnethyl-1,8-naphthyridinyl, 
2-tri?uorornethylquinolin-4-yl, 2-ethynylquinolin-4-yl, 
7-chloroquinolin-5-yl, 7-?uoro-2-rnethylquinolin-4-yl, 
2-rnethyl-N-oXoquinolin-4-yl, 3-rnethylisoquinolin-1-yl, 
5-?uoro-2-rnethylquinolin-4-yl, 2,5-dirnethylpyridin-4-yl, 
2,5-dirnethylphenyl, 2,5-di?uorophenyl, 2,3-rnethylene 
dioXyphenyl, 3,4-rnethylenedioXyphenyl, 5-?uoro-2-rneth 
ylpyridinyl, l-rnethylquinolinyl, 7-chloroquinolin-4-yl, 
8-chloroquinolin-4-yl, 6-chloroquinolin-4-yl, S-rnethylth 
ieno[2,3-d]pyrirnidin-4-yl, 7-rnethylthieno[3,2-d]pyrirnidin 
4-yl, 8-?uoroquinolin-4-yl, 6-?uoroquinolin-4-yl, 2-rneth 
ylquinolin-4-yl, 6-chloro-2-rnethylquinolin-4-yl, 1,6 
naphthyridin-4-yl, thieno[3,2-b]pyrid-7-yl, 5-?uoro-2 
(isoXaZol-5-yl)phenyl, 2-chloro-5-?uorophenyl, vinyl, 
ethynyl, prop-1-enyl, prop-1-ynyl or but-1-ynyl. In another 
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aspect of the invention B is a group selected from aryl and 
heteroaryl Where each group is optionally substituted by one 
or more groups independently selected from halo, C1_4alkyl 
(optionally substituted by one or more halo), C2_4alkenyl 
(optionally substituted by halo) and C2_4alkynyl (optionally 
substituted by halo); or B is C2_4alkenyl or C2_4alkynyl, each 
being optionally substituted by a group selected from 
C1_4alkyl, C3_6cycloalkyl, aryl, heteroaryl, heterocyclyl 
Which group is optionally substituted by one or more halo, 
nitro, cyano, tri?uorornethyl, tri?uorornethoXy, —CONHR9, 
—CONR9R1O, —SO2R11, —SO2NR9R10, —NR9SO2R11, 
C1_4alkyl and C1_4alkoXy; provided that When t is 0 and B is 
rnonocyclic aryl or rnonocyclic heteroaryl then the mono 
cyclic group that is B is substituted on the carbon or nitrogen 
adjacent to the atom to Which the oXygen is attached, by a 
substituent group described above. In another aspect of the 
invention B is a group selected from quinolinyl, pyridyl and 
phenyl Where each group is optionally substituted by one or 
more rnethyl, tri?uorornethyl, tri?uorornethoXy, or halo. In 
another aspect B is C2_4alkenyl or C2_4alkynyl optionally 
substituted by C1_4alkyl, C3_6cycloalkyl or heterocyclyl. In 
a further aspect of the invention B is 2-rnethylquinolin-4-yl, 
2,5-dirnethylphenyl or 2,5-dirnethylpyrid-4-yl. In yet 
another aspect B is 2-rnethylquinolin-4-yl or 2,5-dirneth 
ylphenyl. In a further aspect B is 2-rnethylquinolin-4-yl. 

[0194] In one aspect of the invention R1 is hydrogen or 
C1_4alkyl optionally substituted by halo, hydroXy or 
C1_4alkoXy. In another aspect R1 is hydrogen or methyl. 

[0195] In one aspect of the invention R2 is hydrogen or 
methyl. 
[0196] In one aspect of the invention R3 is hydrogen, 
methyl, ethyl, propyl or phenyl. In another aspect R3 is 
hydrogen. 
[0197] In one aspect of the invention R1 and R3 together 
With the nitrogen or carbon atoms and carbon atom to Which 
they are respectively attached form a 2,2-dirnethylthiornor 
pholine, piperidine, pyrrolidine, piperaZine, rnorpholine, 
cyclopentane or cycloheXane ring. 

[0198] In one aspect of the invention R3 and R4 together 
With the carbon atom to Which they are attached form a 
piperidine, pyrrolidine, tetrahydrofuran or tetrahydropyran 
ring. In one aspect of the invention R3 and R4 together form 
a pyrrolidine ring or a tetrahydro-2H-pyran ring. 

[0199] In one aspect of the invention R3 and R5 together 
With the carbon atoms to Which they are attached form a 
piperidine or pyrrolidine ring 0 tionally substituted by 
rnethyl. In another aspect R3 and R together With the carbon 
atoms to Which they are attached form a piperidine ring 
substituted by rnethyl 

[0200] In one aspect of the invention R3 and R7 together 
With the carbon atoms to Which they are each attached and 
(CR5R6)n form a piperidine, pyrrolidine, piperaZine, rnor 
pholine, tetrahydrofuran, tetrahydrpyran, cycloheXane or 
cyclopentane ring. In another aspect R3 and R7 together With 
the carbon atoms to Which they are each attached and 
(CRSRG)n form a piperidinyl, pyrrolidinyl, piperaZine or 
rnorpholine ring. In a further aspect R3 and R7 together With 
the carbon atoms to Which they are each attached and 
(CRSRG)n form a tetrahydrofuran, cyloheXane or cyclopen 
tane ring. 

[0201] In one aspect R15 is hydrogen or methyl. 

[0202] In addition to the preferred values of Y1, Y2, Z, n, 
t, R4, R5, R6, R7, R12 and R13 mentioned above in relation 
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to a compound of formula (I), (IA) or (IB), other preferred 
values of W, V, B, R3, R4, R5 and R7 for a compound of 
formula (IB) are as folloWs. These values may also be used 
Where appropriate With any of the de?nitions, claims or 
embodiments de?ned hereinbefore or hereinafter. 

[0203] In one aspect of the invention W is NR1. 

[0204] In one aspect of the invention V is S02. In another 
aspect V is CO. 

[0205] In one aspect of the invention, B is a group selected 
from aryl, heteroaryl and heterocyclyl Where each group is 
optionally substituted by one or more groups independently 
selected from nitro, tri?uoromethyl, tri?uoromethoXy, halo, 
C1_4alkyl (optionally substituted by one or more halo), 
C2_4alkyn9yl, heteroaryl, —ORQ, cyano, —NRgRlo, 
—CONR R10 and —NR9COR1O; or B is C2_4alkenyl or 
C2_4alkynyl optionally substituted by C1_4alkyl, C3_6cy 
cloalkyl or heterocyclyl; provided that When t is 0 such that 
B is directly attached to the oXygen atom shoWn in formula 
(IB) and B is monocyclic aryl or monocyclic heteroaryl and 
n is 0 then the monocyclic group that is B is substituted on 
one of the atoms adjacent to the atom to Which the oXygen 
is attached, by a group selected from those listed in the 
de?nition of B Which optionally substitute B. In one aspect 
of the invention B is a group selected from aryl and 
heteroaryl Where each group is optionally substituted by one 
or more groups independently selected from halo, C1_4alkyl 
(optionally substituted by one or more halo), C2_4alkenyl 
(optionally substituted by halo) and C2_4alkynyl (optionally 
substituted by halo); or B is C2_4alkenyl or C2_4alkynyl, each 
being optionally substituted by a group selected from 
C1_4alkyl, C3_6cycloalkyl, aryl, heteroaryl, heterocyclyl 
Whereby this group is optionally substituted by one or more 
halo, nitro, cyano, tri?uoromethyl, tri?uoromethoXy, 
—CONHRQ, —CONR9R1O, —SO2R11, —SO2NR9R10, 

[0206] —NR9SO2R11, C1_4alkyl and C1_4alkoXy; pro 
vided that When t is 0 and B is monocyclic aryl or 
monocyclic heteroaryl then the monocyclic group that 
is B is substituted on the carbon atom adjacent to the 
atom to Which the oXygen is attached, by a substituent 
group described above. In another aspect, B is phenyl, 
naphthyl, pyridyl, imidaZolyl, quinolinyl, cinnolyl, iso 
quinolinyl, thienopyridyl, naphthyridinyl, 2,5-methyl 
enedioXyphenyl, 3,4-methylenedioXyphenyl, thienopy 
rimidinyl, pyrimidinyl, thienyl, pyrrolyl, pyraZolyl, 
thiaZolyl, oXaZolyl, isoXaZolyl, pyraZinyl, pyridoimida 
Zolyl, benZimidaZolyl, benZofuranyl, benZothienyl, 
indolyl, benZothiaZolyl, benZotriaZolyl, benZisoX 
aZolyl, benZisothiaZolyl, indaZolyl, indoliZinyl, isoben 
Zofuranyl, quinaZolinyl, imidaZopyridinyl, pyraZolopy 
ridinyl, indolinyl, tetrahydroquinolinyl, 
tetrahydroisoquinolinyl and isoindolinyl, Where each is 
optionally substituted by one or more groups indepen 
dently selected from nitro, tri?uoromethyl, tri?uo 
romethoXy, halo, C1_4alkyl (optionally substituted by 
one or more ?uoro), C2_4alkynyl, heteroaryl, —ORQ, 
cyano, —NRgRlo, —CONRQR‘lO and —NR9COR1O; or 
B is vinyl or ethynyl optionally substituted by 
C1_4alkyl, provided that t is 1. In a further aspect B is 
quinolin-4-yl, naphthyl, 2-methylquinolin-4-yl, 3-me 
thylnaphthyl, 7-methylquinolin-5-yl, 6-methylquino 
lin-8-yl, 7-methylisoquinolin-5-yl, 6-methylthieno[2,3 
b]pyridyl, 5-methylthieno[3,2-b]pyridyl, 2-methyl-1,8 
naphthyridinyl, 2-tri?uoromethylquinolin-4-yl, 
2-ethynylquinolin-4-yl, 7-chloroquinolin-5-yl, 
7-?uoro—2-methylquinolin-4-yl, 2-methyl-N-oXoquino 
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lin-4-yl, 3-methylisoquinolin-l-yl, 5-?uoro-2-meth 
ylquinolin-4-yl, 2,5-dimethylpyridin-4-yl, 2,5-dimeth 
ylphenyl, 2,5 -di?uorophenyl, 5 —?uoro-2 
methylphenyl, 2,3-methylenedioXyphenyl, 3,4 
methylenedioXyphenyl, 5 —?uoro —2-methylpyridinyl, 
l-methylquinolinyl, 7-chloroquinolin-4-yl, 8-chloro 
quinolin-4-yl, 6-chloroquinolin-4-yl, S-methylthieno 
[2,3-d]pyrimidin-4-yl, 7-methylthieno[3,2-d]pyrimi 
din-4-yl, 8-?uoroquinolin-4-yl, 6-?uoroquinolin-4-yl, 
2-methylquinolin-4-yl, 6-chloro-2-methylquinolin-4 
yl, 1,6-naphthyridin-4-yl, thieno[3,2-b]pyrid-7-yl, 
2-chloro-5-?uorophenyl, vinyl, ethynyl, prop-l-enyl, 
prop-l-ynyl or but-l-ynyl. In one aspect B is a group 
selected from bicyclic aryl, bicyclic heteroaryl and 
bicyclic heterocyclyl, Where each group is optionally 
substituted by one or more groups independently 
selected from nitro, tri?uoromethyl, tri?uoromethoXy, 
halo, cyano, C14alkyl (optionally substituted by R9 or 
one or more halo), C2_4alkenyl (optionally substituted 
by halo or R9), C2_4alkynyl (optionally substituted by 
halo or R9), C3_6cycloalkyl (optionally substituted by 
R or one or more halo), C5_6cycloalkenyl (optionally 
substituted by halo or R9), aryl (optionally substituted 
by halo or C1_4alkyl), heteroaryl (optionally substituted 
by halo or C1_4alkyl), heterocyclyl (optionally substi 
tuted by C1_4alkyl), —SRn, —SORU, —SO5R11, 
—SO2NR9R10, —NR9SO2R11, —NHCONR R10, 
—ORQ, —NRgRlo, —CONRQR1O and —NR9COR1O; 
or B is C2_4alkenyl or C2_4alkynyl, each being option 
ally substituted by a group selected from C1_4alkyl, 
C3_6cycloall<yl, aryl, heteroaryl, heterocyclyl Which 
group is optionally substituted by one or more halo, 

C1_4alkoXy. In another aspect B is quinolin-4-yl, naph 
thyl, 2-methylquinolin-4-yl, 3-methylnaphthyl, 7-me 
thylquinolin-S-yl, 6-methylquinolin-8-yl, 7-methyliso 
quinolin-S-yl, 6-methylthieno[2,3-b]pyridyl, 
5-methylthieno[3,2-b]pyridyl, 2-methyl-1,8-naphthy 
ridinyl, 2-tri?uoromethylquinolin-4-yl, 2-ethy 
nylquinolin-4-yl, 7-chloroquinolin-5-yl, 7-?uoro-2 
methylquinolin-4-yl, 2-methyl-N-oXoquinolin-4-yl, 
3-methylisoquinolin-l-yl, 5—?uoro-2-methylquinolin 
4-yl, 2,3-methylenedioXyphenyl, 3,4-methylenedioX 
yphenyl, lmethylquinolinyl, 7-chloroquinolin-4-yl, 
8-chloroquinolin-4-yl, 6-chloroquinolin-4-yl, S-meth 
ylthieno[2,3-d]pyrimidin-4-yl, 7-methylthieno[3,2-d] 
pyrimidin-4-yl, 8-?uoroquinolin-4-yl, 6-?uoroquino 
lin-4-yl, 2-methylquinolin-4-yl, 6-chloro-2 
methylquinolin-4-yl, 1,6-naphthyridin-4-yl, thieno[3, 
2-b]pyrid-7-yl, vinyl, ethynyl, prop-l-enyl, prop-1 
ynyl or but-l-ynyl. In another aspect of the invention B 
is a group selected from quinolinyl, pyridyl and phenyl 
Where each group is optionally substituted by one or 
more methyl, tri?uoromethyl, tri?uoromethoXy, halo or 
isoXaZolyl provided that When n is 0 and t is 0, pyridyl 
or phenyl are substituted in the carbon atom adjacent to 
the atom to Which the oXygen is attached. In a further 
aspect of the invention B is 2-methylquinolin-4-yl, 
2,5-dimethylphenyl or 2,5-dimethylpyrid-4-yl. In yet 
another aspect B is 2-methylquinolin-4-yl. 

[0207] In one aspect of the invention R1 and R3 together 
With the nitrogen and carbon atoms to Which they are 
respectively attached form a saturated 4- to 6-membered 
ring optionally containing a further heteroatom group 
selected from NH, O, S or S02. In another aspect R1 and R3 
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together With the nitrogen and carbon atoms to Which they 
are respectively attached form a saturated 5- to 6-rnernbered 
ring optionally substituted on carbon by C1_4alkyl, ?uoro or 
C1_4alkoXy. In another aspect R1 and R3 together With the 
nitrogen and carbon atoms to Which they are respectively 
attached form a saturated 5- to 6-rnernbered ring i.e pyrro 
lidinyl or piperidinyl. 

[0208] A preferred class of compound is of formula (IA) 
Wherein: 

[0209] Y1 and Y2 are both O; 

[0210] Z is NR8; 

[0211] n is 0 or 1; 

[0212] W is NR1, CR1R2 or a bond; 

[0213] v is NR5C(=O); 
[0214] t is 1; 

[0215] B is a group selected from aryl, heteroaryl and 
heterocyclyl Where each group is optionally substituted 
by one or more groups independently selected from 
nitro, tri?uorornethyl, tri?uorornethoXy, halo, cyano, 
C1_4alkyl (optionally substituted by R9 or C1_4alkoXy 
one or more halo), C2_4alkenyl (optionally substituted 
by halo or R9), C2_4alkynyl (optionally substituted by 
halo or R9), C3_6cycloalkyl (optionally substituted by 
R or one or more halo), C5_6cycloalkenyl (optionally 
substituted by halo or R9), aryl (optionally substituted 
by halo or C1_4alkyl), heteroaryl (optionally substituted 
by halo or C1_4alkyl), heterocyclyl (optionally substi 
tuted by C1_4alkyl), —SRn, —SORn, —SO5R11, 
—SO2NR9R11, —NR9SO2R10, —NHCONR R10, 
—ORQ, —NRgRlo, —CONRQR1O and —NR9COR1O; 
or B is C2_4alkenyl or C2_4alkynyl, each being option 
ally substituted by a group selected from C1_4alkyl, 
C3_6cycloalkyl, aryl, heteroaryl and heterocyclyl 
Whereby this group is optionally substituted by one or 
more halo, nitro, cyano, tri?uorornethyl, tri?uo 
rornethoXy, —CONHR9, —CONR9R1O, —SO2R11, 

[0216]h1R1 and R2 are independently hydrogen or 
met y; 

[0217] R3 is hydrogen, methyl, ethyl, propyl or phenyl; 

[0218] R4, R5, R6, R8, R9, R10, R12, R13 and R15 are 
independently hydrogen or methyl; 

[0219] R11 is rnethyl; 

[0220] R7 is hydrogen or a group selected from 
C1_6alkyl, C3_7cycloalkyl, aryl, heteroaryl or heterocy 
clyl Which group is optionally substituted by heterocy 
clyl, aryl and heteroaryl; and Wherein the group from 
Which R7 may be selected is optionally substituted on 
the group and/or on its optional substituent by one or 
more substitutents independently selected from halo, 
cyano, C1_4alkyl, —COC1_4alkyl, —OR21, 
—NR2211R22, —CO2R21, —NR21COR22, 
—NR COZR22 and —CONR21R22; 

[0221] or R3 and R7 together With the carbon atoms to 
Which they are each attached and (CR5R6)n form a 
piperidine, pyrrolidine, piperaZine, rnorpholine, tet 
rahydrofuran, tetrahydropyran, cycloheXane or cyclo 
pentane ring; 

[0222] R21 is hydrogen, methyl, ethyl, phenyl or benZyl 
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[0223] R22 is hydrogen, methyl, ethyl, tert-butyl, phenyl 
or benZyl. 

[0224] Another preferred class of compound is of formula 
(A) Wherein: 

[0225] Y1 and Y2 are both O; 

[0226] Z is NR8; 

[0227] n is 0 or 1; 

[0228] W is NR1, CR1R2 or a bond; 

[0229] v is NR15SO2; 

[0230] t is 1; 

[0231] B is phenyl, naphthyl, pyridyl, irnidaZolyl, 
quinolinyl, cinnolyl, isoquinolinyl, thienopyridyl, 
naphthyridinyl, 2,5—rnethylenedioxyphenyl, 3,4-rneth 
ylenedioXyphenyl, thienopyrirnidinyl, pyrirnidinyl, 
thienyl, pyrrolyl, pyraZolyl, thiaZolyl, oXaZolyl, isoX 
aZolyl, pyraZinyl, pyridoirnidaZolyl, benZirnidaZolyl, 
benZofuranyl, benZothienyl, indolyl, benZothiaZolyl, 
benZotriaZolyl, benZisoXaZolyl, benZisothiaZolyl, inda 
Zolyl, indoliZinyl, isobenZofuranyl, quinaZolinyl, irni 
daZopyridinyl, pyraZolopyridinyl, indolinyl, tetrahyd 
roquinolinyl, tetrahydroisoquinolinyl and isoindolinyl, 
Where each is optionally substituted by one or more 
groups independently selected from nitro, tri?uororn 
ethyl, tri?uorornethoXy, halo, C1_4alkyl (optionally sub 
stituted by one or more ?uoro , C2_4alkynyl, heteroaryl, 
—ORQ, cyano, —NRQR 0, —CONRQR1O and 
—NR9COR1O; or B is vinyl or ethynyl optionally 
substituted by C1_4alkyl; 

[0232] R1 and R2 are independently hydrogen or 
methyl; 

[0233] R3 is hydrogen, methyl, ethyl, propyl or phenyl; 

[0234] R4, R5, R6, R8, R9, R10, R12, R13 and R15 are 
independently hydrogen or methyl; 

[0235] R7 is hydrogen or a group selected from 
C1_4alkyl, arylC1_4alkyl, heteroarylC1_4alkyl, heterocy 
clylC1_4alkyl, aryl, heteroaryl, heterocyclyl and C3_5cy 
cloalkyl Where the group is optionally substituted by 
cyano, C1_4alkyl, halo, —OR21, —CO2R21 and 
—NR21CO2R22; 

[0236] or R3 and R7 together With the carbon atoms to 
Which they are each attached and (CR5R6)n form a 
piperidine, pyrrolidine, piperaZine, rnorpholine, tet 
rahydrofuran, tetrahydropyran, cycloheXane or cyclo 
pentane ring; 

[0237] R21 is hydrogen, methyl, ethyl, phenyl or benZyl. 

[0238] R22 is hydrogen, methyl, ethyl, tert-butyl, phenyl 
or benZyl. 

[0239] Another preferred class of compound is of formula 
(IA) Wherein: 

[0240] Y1 and Y2 are both O; 

[0241] Z is NR8; 

[0242] n is 0 or 1; 

0243 W is NR1, CR1R2 or a bond; [ 
[0244] V is NR15SO2; 

[0245] t is 1; 



US 2005/0256176 A1 

[0246] B is bicyclic aryl, bicyclic heteroaryl or bicyclic 
heterocyclyl optionally substituted by one or more 
groups independently selected from nitro, tri?uororn 
ethyl, tri?uorornethoXy, halo, cyano, C1_4alkyl (option 
ally substituted by R9 or C1_4alkoXy, or one or more 
halo), C2_4alkenyl (optionally substituted by halo or 
R9), C2_4alkynyl (optionally substituted by halo or R9), 
C3_6cycloalkyl (optionally substituted by R9 or one or 
more halo), C5_6cycloalkenyl (optionally substituted by 
halo or R9), aryl (optionally substituted by halo or 
C1_4alkyl), heteroaryl (optionally substituted by halo or 
C1_4alkyl), heterocyclyl (optionally substituted by 
C1_4alkyl), —SRn, —SORn, —SOZR, —SO2NR9R1O, 
—NR9SO92R11, —NHCONR9R10, —OR9, —NRgRlo, 
—CONR R10 and —NR9COR1O; or B is phenyl, 
pyridyl or pyrirnidinyl substituted at the 2- and 5 
positions (Whereby the 1- osition is the atom by Which 
B is bonded to (CR12CR 3)t) by groups independently 
selected from nitro, tri?uorornethyl, tri?uorornethoXy, 
halo, cyano, C1_4alkyl (optionally substituted by R9 or 
C1_4alkoXy, or one or more halo), C2_4alkenyl (option 
ally substituted by halo or R9), C2_4alkynyl (optionally 
substituted by halo or R9), C3_6cycloalkyl (optionally 
substituted by R9 or one or more halo), C5_6cycloalk 
enyl (optionally substituted by halo or R9), aryl 
(optionally substituted by halo or C1_4alkyl), heteroaryl 
(optionally substituted by halo or C1_4alkyl), heterocy 
clyl (optionally substituted by C1_4alkyl), —SRH, 
—SORU, —SO6R11, —SO2NR9R1O, —NR9SO2R11, 
—NHCONR9R1 , —OR9, —NRgRlo, —CONRQR1O 
and —NR9COR10; 

[0247] R1 and R2 are independently hydrogen or 
methyl; 

[0248] R3 is hydrogen, methyl, ethyl, propyl or phenyl; 

[0249] R4, R5, R6, R8, R9, R10, R12, R13 and R15 are 
independently hydrogen or methyl; 

[0250] R11 is rnethyl; 
[0251] R7 is hydrogen or C1_4alkyl optionally substi 

tuted by halo, hydroXyl, C1_4alkoXy or arnino; 

[0252] or R3 and R7 together With the carbon atoms to 
Which they are each attached and (CR5R6)n form a 
tetrahydrofuran, cycloheXane or cyclopentane ring. 

[0253] Another preferred class of compound is of formula 
(IA) Wherein: 

[0254] Y1 and Y2 are both O; 

[0255] Z is NR8; 

[0256] n is 0 or 1; 

[0257] W is NR1, CR1R2 or a bond; 

[0258] v is NR15SO2; 

[0259] t is 1; 

[0260] B is a group selected from quinolinyl, pyridyl 
and phenyl Where each group is optionally substituted 
by 1 or 2 methyl, tri?uorornethyl, tri?uorornethoXy or 
halo; 

[0261] R1 and R2 are independently hydrogen or 
methyl; 

[0262] R3 is hydrogen, methyl, ethyl, propyl or phenyl; 

[0263] R4, R5, R6, R8, R12, R13 and R15 are indepen 
dently hydrogen or methyl; 
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[0264] R7 is hydrogen, methyl or ethyl; 

[0265] or R3 and R7 together With the carbon atoms to 
Which they are each attached and (CR5R6)n form a 
tetrahydrofuran, cycloheXane or cyclopentane ring; 

[0266] A preferred class of compound is of the formula 
(IB) Wherein: 

[0267] Y1 and Y2 are both O; 

[0268] Z is NR8; 

[0269] n is 0 or 1; 

[0270] W is NR1; 

[0271] V is $02; 

[0272] t is 0 or 1; 

[0273] B is a group selected from aryl, heteroaryl and 
heterocyclyl Where each group is optionally substituted 
by one or more groups independently selected from 
nitro, tri?uorornethyl, tri?uorornethoXy, halo, C1_4alkyl 
(optionally substituted by one or more halo), C2_4alky 
nyl, heteroaryl, —ORQ, cyano, —NRgRlo, 
—CONR R10 and —NR9COR1O; or B is C2_4alkenyl or 
C2_4alkynyl optionally substituted by C1_4alkyl, 
C3_6cycloalkyl or heterocyclyl; provided that When t is 
0 such that B is directly attached to the oxygen atom 
shoWn in formula (IB) and B is rnonocyclic aryl or 
rnonocyclic heteroaryl and n is 0 then the rnonocyclic 
group that is B is substituted on one of the atoms 
adjacent to the atom to Which the oxygen is attached, by 
a group selected from those listed above in the de?ni 
tion of B Which optionally substitute B; 

[0274] R1 and R3 together With the nitrogen and carbon 
atoms to Which they are respectively attached form a 
saturated 4- to 6-rnernbered ring optionally containing 
a further heteroatorn group selected from, NH, O, S or 
S02; 

[0275] R4, R5, R6, R8, R9, R10, R12 and R13 are inde 
pendently hydrogen or methyl; 

[0276] R7 is hydrogen or a group selected from 
C1_6alkyl, C3_7cycloalkyl, aryl, heteroaryl or heterocy 
clyl Where the group is optionally substituted by het 
erocyclyl, aryl and heteroaryl; and Wherein the group 
from Which R7 may be selected is optionally substituted 
on the group and/or on its optional substituent by one 
or more substitutents independently selected from halo, 
cyano, C1_4alkyl, —COC1_4alkyl, —OR21, 
—NR21R22, —C2R21, —NR21COR22, —NR21CO2R22 
and —CONR21R22; and 

[0277] R21 is hydrogen, methyl, ethyl, phenyl or benZyl; 

[0278] R22 is hydrogen, methyl, ethyl, tert-butyl, phenyl 
or benZyl. 

[0279] Another preferred class of compound is of the 
formula (IB) Wherein: 

[0280] Y1 and Y2 are both O; 

[0281] Z is NR8; 

[0282] n is 0 or 1; 

[0283] W is NR1; 

[0284] V is $02; 

[0285] t is 1; 





US 2005/0256176 A1 

[0325] N-{4-[(2-methylquinolin-4-yl)methoXy]phe 
nyl}-2,4-dioXo-1,3-diaZaspiro[4.4]nonane-6-sulphona 
mide; and 

[0326] N-{4-[(2-methylquinolin-4-yl)methoXy]phe 
nyl}-2,4-dioXo-7-oXa-1,3-diaZaspiro[4.4]nonane-9 
sulphonamide. 

[0327] Preferred compounds of formula (IB) are: 

[0328] 5-[1-({4-[(2-methylquinolin-4-yl)methoXy] 
phenyl}sulphonyl)pyrrolidin-2-yl]imidaZolidine-2,4 
dione; 

[0329] 5-[1-({4-[(2-methylquinolin-4-yl)methoXy] 
phenyl}sulphonyl)piperidin-2-yl]imidaZolidine-2,4-di 
one; and 

[0330] (5R)-5-methyl-5-[(2R)-1-({4-[(2-methylquino 
lin-4-yl)methoXy]phenyl}sulphonyl)pyrrolidin-2-yl] 
imidaZoline-2,4-dione. 

[0331] In another aspect the present invention provides a 
process for the preparation of a compound of formula (IA) 
or (IE) or a pharmaceutically acceptable salt or in vivo 
hydrolysable ester thereof Wherein Y1 and Y2 are both O, Z 
is NR8 and R8 is hydrogen, Which comprises converting a 
ketone or aldehyde of formula (IIA) or (IIB) into a com 
pound of formula (IA) or (IE); 

Schemel 

R3 R4 0 

formula (IIA) or (IIB) 

Hydantoin 
formation 

R3 R4 HN NH 

formula or (IE) 

[0332] 
[0333] i) converting a compound of formula (IA) or 

(IE) into another compound of the formula (IA) or (IE); 

[0334] 
[0335] iii) forming a pharmaceutically acceptable salt 

or in vivo hydrolysable ester. 

and thereafter if necessary: 

ii) removing any protecting groups; 

[0336] The hydantoin can be prepared by a number of 
methods, for example; 

[0337] a) The aldehyde or ketone may be reacted With 
ammonium carbonate and potassium cyanide in aque 
ous alcohols using the method of Bucherer and Bergs 
(Adv. Het. Chem, 1985, 38, 177). 

[0338] b) The aldehyde or ketone could be ?rst con 
verted to the cyanohydrin and then further reacted With 
ammonium carbonate (Chem. Rev, 1950, 56, 403). 
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[0339] c) The aldehyde or ketone could be converted to 
the alpha-amino nitrile and then either reacted With 
ammonium carbonate or aqueous carbon dioXide or 
potassium cyanate folloWed by mineral acid (Chem. 
Rev, 1950, 56,403). 

[0340] A ketone or aldehyde of formula (IIB) may be 
prepared by a process comprising converting a compound of 
formula (IIIB) (Where R is C1_1Oalkyl and X is O or XR is 
NHOMe) into an aldehyde or ketone of formula (IIB); 

—> 

formula (IIIB) 

(IT R4 0 
S \ 
II N 11 R7 

0 R5 R6 

B—(cR12R13),—o 
formula (IIB) 

[0341] Suitable reagents for such a transformation are 
Grignard reagents of formula R7MgX (Where X is halo) to 
prepare ketones or diisobutylaluminium hydride in dichlo 
romethane at —78° C. under an argon atmosphere to prepare 
aldehydes. 

[0342] A compound of formula (IIIB) can be prepared by 
reaction of a compound of formula (IVB) With a compound 
of formula (VB) or its salt under standard sulphonamide 
formation conditions (eg triethylamine in dichloromethane 
at temperatures from 0° C. to 50° C.); 

B —(cR12R13),— o 

formula (IVB) 
R4 0 

—> 

N n XR 

Ell R5 R6 
formula (VB) 

(IT R4 0 
S 

"\N I. XR 
O R5 R6 

B —(cR12R13),— o 

formula (IIiB) 
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[0343] Many compounds of formula (VB) are commer 
cially available or can be easily prepared by the skilled 
person. The sulphonyl chloride of formula (IVB) can be 
prepared as outlined in Scheme 4 Which comprises; 

SNa 

HO 

5 O 

O Y 
HO 

+ 

B—(cR12R13),—oH 
formula (VI) 

Of 

B—(cR12R13),—X' 
formula (VI') 

: .SYO 
B—(cR12R13),—o 

formula (VIIB) 

‘? 
S—C 

ll 1 
O 

B—(cR12R13),—o 
formula (IVB) 

[0344] a) reacting the monosodium salt of 4-mercap 
tophenol With acetic anhydride (J. Am. Chem. Soc, 
1956, 78, 854.) to yield S-(4-hydroXyphenyl)ethaneth 
ioate; 

[0345] b) reacting S-(4-hydroXyphenyl)ethanethioate 
With an alcohol of formula (VI) under Mitsunobu type 
conditions or With a halide of formula (VI‘) (Where X‘ 

OH 0 
o 

7 NPG , 7 NPG , 

R 11 R 11 

R5 R6 R5 R6 

formula (XB) formula (XIB) 
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is halo) by deprotonation With a base such as sodium 
hydride, lithium bis(trimethylsilyl)amide or caesium 
carbonate in a solvent such as dichloromethane, dim 
ethylformamide, tetrahydrofuran or dimethyl sulphoX 
ide at 0° C. to 100° C. to give a compound of formula 
(VIIB); and 

[0346] c) oxidising a compound of formula (VIIB) by 
bubbling chlorine gas into a solution of the thiol ester 
in glacial acetic acid at temperatures from 0° C. to room 
temperature to yield the sulphonyl chloride of formula 
(IVB). 

[0347] In another aspect the present invention provides a 
process for the preparation of a compound of formula (IE) 
or a pharmaceutically acceptable salt or in vivo hydrolysable 
ester, Which process comprises coupling a sulphonyl chlo 
ride of formula (IVB) With an amine of formula (VIIIB) 
under standard sulphonamide formation conditions and fol 
loWed by deprotection. 

B —(cR12R13),— o 

formula (IVB) 
O 

R4 NPG 

formula (VIIIB) 

formula (IXB) 

[0348] Also provided is a process for the preparation of an 
amine of formula (VIIIB) as shoWn in Scheme 6 Which 
comprises the steps of: 

NPG 

R5 R6 

formula (XIIB) 

l 
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-continued 

0349 a reactin a rotected amino alcohol of formula g P 
(XB) With an oxidising agent to give a protected amino 
ketone or aldehyde of formula (XIB); 

[0350] b) reacting the ketone or aldehyde under hydan 
tion formation conditions to give a protected amine of 
formula (XIIB); and 

[0351] c) removing and adding protecting groups as 
required to yield an amine of formula (VIIIB). 

[0352] A sulphonamide may be obtained by reacting the 
hydantoin With a sulphonyl chloride, acyl chloride or acti 
vated ester. 

[0353] The amine of formula (VIIIB) may also be 
obtained by a the process shoWn in scheme 6a Which 
comprises the steps of: 

Schemeia 

OH 

NPG a—)> 
HO 1, 

R5 R6 

o 

NPG T> 
RA 1. ) 

R5 R6 
o 

NPG _> 

R7 n C) 

R5 R6 
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formula (VIIIB) 

-continued 

formula (VIIIB) 

[0354] a) reacting a protected amino acid With either an 
alcohol under non aqueous acidic conditions, or under 
basic conditions With an alkylating agent to provide the 
ester (Where A is O), or reacting the acid With N,O 
dimethlyhydroXylamine hydrochloride under standard 
amide coupling conditions, or by reacting With triph 
enylphosphine, carbon tetrabromide and triethylamine 
in dichlormethane for 10 to 60 min (Synth. Commun., 
1990, 20, 1105), to give an amide (Where A is NH); 

[0355] b) reacting the ester or amide of step a) With a 
Grignard (R7MgX) or alkyllithium (R7Li) reagent, or 
reducing agents to provide either the ketone or the 
aldehyde; 

[0356] c) reacting the ketone or aldehyde from step b) 
under hydantion formation conditions to give a hydan 
toin; 

[0357] d) removing and adding protecting groups as 
necessary to yield an amine of formula (VIIIB); 

[0358] A sulphonamide may be obtained by reacting the 
hydantoin With a sulphonyl chloride, acyl chloride or acti 
vated ester. 
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[0359] There is also provided a process for the preparation compound of formula (VI) to yield a compound of formula 
of a compound of formula (IA), Which process comprises: (XIIIA); 

Schemel 

H R1 R5 R6 
I I R7 0 

N\S/N 
0%" 3 4 NH 

0 R R HN 

‘r R 
B—(cR12R13)t O 

NH 

O 

H 

NO NO N 
2 2 \H 

O o O o 

H B—(cR12R13)t B—(cR12R13)t 
+ formula (XIIIA) formula (XIVA) R3 R4 HN NH 

B—(cR12R13),—oH LG\ 
W 

formula (VI) d) R5 R6 R7 0 

B— (cR12R13),—X formula (XVA) 

formula (VI') 

H R1 R5 R6 
I I R7 0 

N\S/N 
0%" 3 4 NH 

0 R R HN 

‘r R 
B—(cR12R13)t O 

[0360] a) alkylating 4-nitrophenol With a compound of [0361] b) reducing the nitro group of the compound of 
formula (VI‘) Where X is a leaving group (eg halo (Cl fQrIIlllla (XIIIA) using eg Zn/HC1 0r SnC12/HC1 I0 
or Br) or mesyl) by deprotoning With a base such as yleld a Compound of formula (XIVA); then 

SOdRlm hydride, lithium bis(trimethylsilyl)ami<_ie or [0362] c) forming the sulphonamide (When W is NR1) 
caesium carbonate in a solvent such as d1chlo- by reacting the Compound of formula (XIVA) with 
romethane, tetrahydrofuran or dimethylslllphoXide at SOZCI2 in dichloromethane at temperatures from -78° 
0° C. to 100° C. or With a Mitsunobu reaction With a C. to room temperature to form a chlorosulphonamide 




















































